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ACKSON Insulated Holders are Our Model F is shown above. Supplied in 
300 Amps. (F-3) and in 500 Amps. (F-5). 
it's insulated, scientifically ventilated, has 


fast, safe, economical to use. replaceable jaw plates of Mallory 3 Meta. 


The best proof of this is the pro- main evr 
duction records they are hanging 
up in the war industries 
of America. 


Contact your dealer. 
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: IN CANADA: Hollup Corporation, Limited, Toronto 
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Guns Plane ind even the 
Ships used to transport them ire getting to 
our fighting fronts faster and in greater number 


because of welding. 





Hollup Corporation, a division of National Cyl 
inder Gas Company, is doing all it can in the 
24 hours of each day to speed its output of rods 
and electrodes, A.C. and D.C. welding ma 
chines Shield-o-matic” welding apparatus, 
and the new Stud Welding System 





‘Sureweld” protected are elec- 
trodes, in many types and si 


Electric welders for A.C. or D.C. operation are available ‘Shield-o-matic 
give the best results for any job. in a complete range of sizes to meet any requirement. 


shielded— arc 


which meets all c 


HOLLUP products may help speed your output ... Write for literature, specifying equipment in which you are intereste 
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The terrific “kick” of these high-powered guns 
is transmitted through the entire supporting 
structure. It takes rugged strength—the predict- 
able strength of flawless welds to withstand 
these continuous shocks and strains. 


In gun mounts, as well as in many of the other 
vital implements of war which defend America, 
welds made by P&H Alloy Electrodes are serv- 
ing all along the front lines. 


P&H also makes a full line of alloy electrodes for 
resistance to wear and abrasion, for hard surfac- 
ing, alloy casting reclamation, etc. The complete 
line answers every welding need, including the 
welding of armor-plate, stainless steels, etc. 
Write for informative data. 


Awarded the Navy “E” for excel- 
lence in war production, P&H dis- 
' ‘ plays it also as a pledge of future 
— effort. 













P&H-HANSEN SQUARE FRAME WELDERS 


-make welding simpler with but one adjustment for any 
desired current on both single or multiple units. Dual Mounted 
Units provide instant parallel hook-up to meet any require 
ments from 30 to 450 amperes. Ask for Bulletin W-28. 


General Offices: 4513 W. National Ave., Milwaukee, Wis 
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Patent Problems 


“After the war, will this country return to a system of 
free enterprise and competition, or will it continue on an 
allocations plan?” 


This question was asked me a few days ago. It is a ques- 
tion of grave importance, yet it is a most difficult question 
to answer. Free enterprise is constantly being harassed, the 
latest attack being made upon our patent system. 


The patent system is said to be “monopolistic.” If this is 
true, it would appear that the proper remedy would be an 
adequate enforcement of the Anti-Trust laws rather than 
an attempt to destroy our historic system of patent laws. 
Such an attempt seems rather like pulling down the house 
to fix the chimney, yet the Senate Patent Committee is now 
considering two bills (S. 2303 and S. 2491) designed to 
revise radically our country’s patent system. 


The thoughts in these bills were suggested by Thurman 
Arnold, Assistant Attorney General in charge of the Anti- 
Trust Division of the Department of Justice. If they be- 
come laws, they will strike a serious blow at our present 
system of free enterprise. Under existing patent laws, in- 
ventors who obtain patents on their inventions are protected 
and afforded an opportunity to seek rewards for their years 
of labor in perfecting an invention. The proposed laws will do 
away with this protective feature and eliminate the incentive 
for inventors to invent or for industrial research expendi- 
tures by industry. 


Industrial progress is based upon the inventive genius of 
the workers in industry. To take away the patent system and 
its opportunity for reward will mean a decline in inventions 
and consequently a decline in industrial progress as we now 
know it. 


To continue as a nation with free enterprise we must have 
inventions. Every war is followed with a period of recon- 
struction which has been accelerated by inventive genius. 
After the Civil War came the telegraph and railroads, World 
War I was followed by radio and motion pictures . . . to 
cite only a few inventions which helped the country’s return 
to normal times. 


Inventions will be needed more than ever to attain nor- 
malcy after World War II! 


Will future free enterprise depend on the whims of Mr. 
Arnold who would change patent laws which have served 
so well even while he makes the significant admission: “I 
do not feel myself competent to testify as to the purely 
patent aspect of the patent law.” 
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it’s healthier on the 


attacking Side 


Whether you're fighting a Jap 5 
miles up or tackling a problem in 
the shop . it helps a lot to have 
the jump your competitor. 
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as gospel. Competition 
>’ve changed over to weld- 
s, tanks and guns. Why? 
ad a head start in designs 
forced us to make ’em 
faster. 


Imagine tha@ It took a threat toour 
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very lives to drive home the necessity 
of converting old methods to new! 


ALTER EGO: But have we learned our lesson ? 
Will we be content to plod along after this 
scrap is over? As for me, I’m going to con- 
vert now to the offensive for tomorrow’s 
Battle for Business. 


That’s the spirit! Let’s take off our 
rose-colored glasses and put on 
our reading glasses. Let’s learn all 
about welding so we can get the 
jump on competition. 


THE LINCOLN ELECTRIC COMPANY 
CLEVELAND, OHIO 
ALTER EGO: Literally, ‘one’s other self’’— the still, small 


voice that questions, inspires and corrects our conscious action 


Photo Courtesy: Lockheed Aircraft Corp 
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DEFEAT THE AXIS 
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* RESEARCH 


Heliare Welding 


Recent developments in the 
are welding of magnesium 
alloys may revolutionize 
the production of aircraft. 


By THOMAS E. PIPER 
Process Engineer, 
Northrop Aircraft, Inc. 


The Heltarc method of welding 
magnesium .¢ the result of collabora- 
tive research: by Northrop Aircraft, 
Inc., and the Dow Chemical Co. Ina 
subsequent issue of THE WELDING 
ENGINEER there will be published an 
article relating to the metallurgical 
aspects of this welding process. 





ULMINATING RESEARCH over a 

two year period, Northrop 

Aircraft, Inc., is introducing 
and giving to the war industries 
“Heliarc” welding. This new method 
of arc welding, it is expected, will 
prove a tangible weapon to promote 
the defeat of our enemies. The new 
method has made possible the use of 
a new material for aircraft construc- 
tion—a material which lies in virtu- 
ally inexhaustible quantities off our 
own shores—and it has simplified 
methods of construction that will 
speed plane output. 

The innovation has been made pos- 
sible by the courage and persever- 
ance of two men, V. H. Pavlecka, 
chief of research, and Russ Mere- 
dith, welding engineer, together with 
other men of the Northrop organiza- 
tion, This new development permits 
the arc welding' of magnesium 
sheets, extrusions and tubing int 
structures simpler, lighter and stiffer 
than is possible in conventional dura- 
lumin construction, 


No More Rivets 


The use of magnesium welded 
structures will eliminate the hundreds 
of thousands of rivets that go into 





1 For gas welding of magnesium see: ‘Gas 
W elding of Magnesium Alloys,” page 22, March, 
1941, issue of THe Wetpinc ENGINEER. 


Arc welding magnesium in 
an atmosphere of gaseous 
helium. This new process 
will make possible the use 
of a virtually inexhaustible 
metal for the construction of 
fighter and bomber planes. 


the conventional plane. Rivet heads 
on the fuselage and wings, even 
though countersunk, produce resist- 
ance to passage through the air, or 
“parasite drag.” At high speeds, a 
substantial portion of the engine 
power is used to overcome this para- 
site resistance. In the future, welded 
magnesium aircraft can be finished 
just as smoothly as a fine automobile, 
presenting to the airflow a perfectly 
uniform and rigid surface. 

While magnesiuin has been used 
for some time in the aircraft indus- 
try for engine parts, wheels and ac- 
cessories, it has not been used ex- 
tensively as a primary construction 
material because of the difficulties in 
fabricating. The Heliarc welding 
process now makes possible the all- 
magnesium plane with its many ad- 
vantages. 


Magnesium Plentiful 


Magnesium is the most abundant 
metal on the earth and in the ocean. 
indeed about 15% of all the dis- 
solved solid matter in the sea con- 


sists of magnesium chloride and 
magnesium sulphate— enough to 


cover all the land areas of the earth 
to a de pth of 60 or 70 ft or 9,000,000.- 
000 Ib per cubic mue. The mother 
liquors from the brine of salt wells 
are always rich in both magnesium 
salts and bromides. Nearly all the 
silicate rocks of the earth’s crust 


THE WeLpiInc ENGINEER—SEPTEMBER, 1942 





contain notable quantities of mag- 
nesium. Some of these are of com- 
mercial importance; examples are 
talc, soapstone, asbestos, cement and 
marble. 


Cost to Come Down 


The cost of magnesium alloys at 
the present time is somewhat greater 
than that of aluminum alloys. How- 
ever, because of new magnesium 
plants under construction and in- 
creased production in the plants now 
in operation, magnesium alloys will 
be less expensive than aluminum 
alloys in a very short time. In present 
production methods, 24,000 kwh of 
electricity are required to produce a 
ton of aluminum from bauxite while 
only 18,300 kwh are required to pro- 
duce a ton of magnesium, which has 
54% more volume. Magnesium alloy 
will shortly be the most plentiful 
alloy on our own continent. The 
world’s largest deposits of brusite, a 
magnesium bearing ore, are in Mon- 
tana, Washington and British Co- 
lumbia. 

Contrary to popular belief, mag- 
nesium alloys are not inflammable 
when properly processed; they are, 
in fact, more resistant to direct flames 
than aluminum alloys. Although 
magnesium alloys are 35% lig'er 
than aluminum alloys (and 219% vt 
the weight of steel per unit volume), 
their weight strength ratio is com- 
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parable to aluminum alloys, and they 
possess the design properties of stiff- 
ness and rigidity that cannot be ob- 
tained in other alloys. 


Welding Magnesium 


In the Heliare welding process, a 
tungsten electrode provides a heat 
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to % in. and ¥; to % in., respec- 
tively. They may be obtained with 
tips of different angles—40 deg, 60 
deg and 90 deg. The tungsten elec- 
trode varies in size from 7, to % in., 
depending upon the thickness of 
metal welded and the heat required. 

The torch may be used for pencil 
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Heliare welding torch. This torch is equipped with a valve that opens for the emission 

of helium just prior to the striking of the arc between the tungsten electrode and the 

parent metal. Torches are of two sizes and may be obtained with tips of three 
different angles. Electrodes range in size from 1/16 to 1/4 in. 


source to melt a filler rod. The filler 
metal and the are flame are shielded 
by a _ helium envelope. Because 
helium is an inert gas, it prevents 
oxidation. The use of a flux and the 
danger of entrapped flux in the weld 
deposit are also eliminated. 

Heliare welding has proved to be 
a successful medium of attachment 
for magnesium, stainless steel, brass, 
Inconel, Monel and some of the car- 
bon steel alloys. Research work is 
now in progress to extend its use to 
aluminum and to the carbon steel 
alloys not heretofore Heliare welded. 
With this new welding process, the 
future use of magnesium alloys for 
the fabrication of structures (espe- 
cially aircraft) should be greatly 
enhanced. 


Dense, Strong Welds 


Magnesium castings containing 
foundry defects have been repaired 
by this are welding process, and 
welds equal to or stronger than the 
surrounding metal have been ob- 
tained. The weld metal is much more 
dense than that of the surrounding 
cast metal and far less susceptible to 
corrosion. Almost any thickness of 
cast metal that can be poured may be 
readily welded with this process. 

Welding rod of the same alloy as 
the parent metal is usually used for 
castings and wrought alloys. The 
weld deposit appears to have better 
corrosion-resistant properties than 
the parent metal in salt spray tests. 
The weld bead is believed to be 
cathodic to the adjoining metal, 
which causes minor pitting of the 
original metal adjacent to the weld 
under severely corrosive conditions. 


Torches and Electrodes 


Heliarc torches are of two sizes, 
suitable to handle electrodes of 
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welding or, by extending the handle, 
a handle bar grip is obtained for 
heavier welding. Best results are ob- 
tained by feeding the filler rod into 
the tungsten electrode, which melts 
off portions of the rod thereby form- 
ing a uniform weld deposit. This pro- 
cedure has been found to be superior 
to the practice of feeding the filler 
rod into the molten pool under the 
arc because, in the latter case, the 
molten pool is not sufficiently agi- 


tated to break the crust which gath- ' 


ers on the surface of the pool. Since 
the reflected heat from the tungsten 
overheats the filler rod, an angle of 
60 to 90 deg must be maintained 
between the filler rod and the elec- 
trode. The torch must be held as 
near the weld as possible in order 
to obtain maximum benefit from the 
helium for the prevention of oxi- 
dation. Also an arc length of 0.060 
in. maximum should be maintained. 
Poor /penetration or gas holes may 
result by using too long an arc. 


Shield of Inert Gas 


The torch is equipped with a 
helium valve that is opened just prior 
to the striking of the arc; this valve 
feeds helium through the torch to 
the point of welding. Helium has 
over five times the specific heat of 
air. When in motion, it prevents heat 
accumulation around the weld, keep- 
ing it cooler and giving a better 
fusion and penetration, with less 
distortion than in other welding 
processes. 

The arc is struck by a light brush- 
ing action and quickly drawn back 
from the metal. The arc in this proc- 
ess is produced directly between a 
tungsten electrode and the base metal 
rather than between two tungsten 
electrodes as is the case in atomic 





hydrogen welding. The tung 
electrode is very slowly alloyed \ 
the weld metal and must, natur: 
be replaced in a period of time. 
noticeable increase in the corros 
rate of Heliarc welds in magnesi 
alloys because of the presence i 
tungsten has been detected. On those 
alloys that have a tendency to be | 
short, a rapid welding speed 
approximately 3 ft per min—is 1 
ommended to eliminate the dang 
of cracking: 


Fine-Grained Deposits 


Heliarc weld deposits have in x 
eral an extremely fine grain w 
practically no grain enlargement ad 
jacent to the bead, indicating that 
there is a minimum of heating effects 
on the adjacent metal. This accounts 
for the very good weld efficiencies 
obtained on Heliarc welded alloys 

Dowmetal J-1H magnesium alloy, 
Heliarc welded, has approximately 
95% of the parent metal strength in 
the weld area. However, at present, 
the design safety factor for welded 
Dowmetal J-1H assemblies is 75% 
of the strength of the parent metal. 
These strength values are based on 
butt welded joints. Fillet, lap, edge 
or corner welds are weaker than the 
butt welded joint and must bh 
stressed accordingly. 

A conventional arc welding ma 
chine with a D-C generator having a 





MAGNESIUM ROD 7 


Heliare welding circuit diagram. The 
tungsten electrode is used with straight 
polarity, making the magnesium work the 
anode. Reversed polarity and a carbon 
electrode are used for the welding of fer- 
rous and copper alloys by this process. 


150 amp output is desirable. How 
ever, higher output machines which 
operate at less than 300 amp may be 
used, providing lower amperage may 
be obtained. Separate amperage and 
voltage regulators must be provided, 
and the machines should have a con 
tinuous sequence of five increments 
of current control. 

In the Heliarc welding of magne 
sium structures, the tungsten elec 
trode is used with straight polarity 
(making the magnesium work the 
anode). For. ferrous and _ coppet 
alloys, a carbon electrode is used, 
and the welded structure is the 
cathode. Craters are eliminated in re 
verse polarity welding. 
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Pure Helium Needed 


ormally helium as purchased 
a the Government plant is suffi 
tly pure to cause no difficulty. 
rly pure helium gas is required. 
ditional gases in helium, such as 
bon dioxide, Hydrogen, nitrogen 
d the hydrocarbons, may cause 
mounced defects. Hydrogen pro- 
ices bad porosity. Oxygen films the 
etal, causing poor coalescence and 
clusions. The presence of 7% nitro 
n reduces the welding speed to 
about two-thirds that obtained when 
only 2% nitrogen is present. Gas im 
purities may be removed, fortunately, 
by passing the helium through filter- 
ing mediums. 
The average life of a 200 cu ft 


Photomicrograph of 
grain structure of 
weld, magnification 500 
diam. Weld {darker 
half of print) is made 
of Dowmetal "‘J"' al- 
loy rod which is 
blended with Dow- 
metal "'J'' parent 
metal (lighter half). 





* 


* 





Heliarc welded mag- 
nesium production 
specimens made by 
Northrop Aircraft, Inc. 


* 


cylinder of helium is about 35 hrs of 
continuous welding with a medium- 
sized torch. 


New Tool for Welding 


This method of arc welding has 
provided an important new tool for 
the fabrication of structures from 
alloys such as magnesium and stain- 
less steel. Any type of joint which 
has been commonly used for welding 
ferrous metals may be employed on 
magnesium and stainless steel. 

For the high temperature melting 
and heat resisting alloys, Heliarc 
welding has proved successful where 
former welding methods failed. 


M-4 Tanks in Action 


gigs the M-4 type military tank 
was on the drafting table at the 
time of the attack on Pearl Harbor, 
these tanks have already proved 
themselves on the field of battle. 

The newest weapon of our ar- 
mored force is now being turned out 
by the hundred from the assembly 
lines of tank arsenals. Depending 
upon where they are assembled, the 
tough armor covering of these highly 
maneuverable land cruisers may be 
either all-weld, cast or a combination. 
Regardless of the method of hull 
construction, however, the M-4 lacks 
the death-dealing rivets of its prede- 
cessor—the M-3. 

The M-4 is also superior to the 
M-3 because of its increased fire 
power and the improved location of 
its 75 mm cannon, which is now in 
the turret. This turret, of cast and 
welded construction, is full-revolving. 
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Official OWI Photo by Palmer 


Welding is important fo the construction of this new weapon. 
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Saving Serap Losses 





Through Material Control 


*Part I—All too often, the best fune- 
tional design will prove to be the most 


By WALTER J. BROOKING 


Director of Testing and Research, 
R. G. LeTourneau, Inc., Peoria 





Fig. 1—The curved, stress distributing lines of 

this scraper yoke develop maximum functional 

strength with the least material but render more 

difficult the problem of how fo cut the plates 
without excessive scrap loss. 


NE OF THE MOST important 
QO sources of economy in fabri- 

cating manufactured articles 
by welding methods is that steel can 
be purchased from the mills in the 
“as rolled” condition in the form of 
plates, bars, strips, sheets, angles, 
channels, special shapes, etc. Weld- 
ing permits the fabrication of such 
rolled steel into finished products at 
prices substantially cheaper than that 
of special castings. The margin of 
economical operation, however, de- 
pends directly upon the efficiency 
with which the raw materials are 
used. 


Finding the True Cost 


The actual cost of the material 
used in a finished part cannot be 
found by multiplying the number of 
pounds in the part by the cost per 
pound at which the material was 
purchased. It must be obtained by 
taking the total cost of the material 
purchased to produce a given num- 
ber of parts, subtracting from this 
the scrap value of the portions sold 
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wasteful for cutting. 


Mr. Brooking of- 


fers here a thorough study of ways and 
means to offset that tendency and to im- 
prove the efficiency of flame-cutting. 


as scrap and dividing the remainder 
by the total number of parts pro- 
duced. Thus scrap losses loom large 
in the final cost picture. 

In some types of welded construc- 
tions, a high percentage of the total 
raw material may be used in the 
finished parts. Then only a small 
percentage of the material becomes 
scrap, and the cost per pound of the 
material in the finished part is very 
little above the purchased price per 
pound of the total amount of mate- 
rial. 

In other cases, however, large 
scrap losses may seem almost un- 
avoidable. As a simple example, let 
us consider the scrap loss involved 
in flame-cutting a circular part from 
a square or rectangular plate. The 
area of a circle is 78.5% of the area 
of a square with sides equal to the 
circle’s diameter. The theoretical loss 
is, therefore, 21.5%. The actual loss, 
however, may be closer to 30%— 
about 600 Ib of steel out of every ton 
purchased. 


Irregular Shapes Common 


In many types of machinery, the 
best functional design the design 
which uses the least weight of mate- 
rial to obtain the maximum strength 
where needed—makes considerable 
use of irregularly shaped parts. An 
example is shown in Fig. 1, a scraper 
yoke for a large earth-moving ma- 
chine. The structure is about 10 ft 
high by 8 ft wide by 8 ft long and 
is made entirely from steel plates 
and shapes, many of which are sub- 
sequently processed by bending or 
rolling. The irregular shapes to be 
flame-cut make the problem of full 





utilization of plate stock vastly mor 
difficult than it would be if a square: 
(but less efficient) functional design 
had been selected. 

Since there is a tendency for th 
best functional designs to be also the 
most wasteful in the cutting shop, it 
becomes vitally important to find all 
the ways and means possible for off 
setting the resultant scrap losses. 


Cost and Scrap Value 


Whatever the manufacturer pays 
for his original stock of steel (and 
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Fig. 2—How rapidly the cost of material in the 

finished unit increases with the percentage of 

scrap Is shown by this graph. Three quarters of 

the original value of a pound of metal is lost 
when if becomes scrap. 
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Fig. 3—This working drawing shows careful planning by the engineering department. It tells the shop 
how many parts fo cut from a given plate and how fo plan the cutting for ieast scrap. 


that depends mainly upon whether 
it is alloy or plain carbon and some- 
what upon the amounts used), the 
fundamental relationship between 
original cost of the material and the 
material cost in the finished struc- 
ture is about the same. 

Suppose that the original cost of 
the steel purchased for the produc 
tion of a particular machine is 4c per 
lb. Even at the present high value of 
scrap, and even with the best sort- 





Fig. 4—The two rings and the framelike part 
above require the same thickness and hence may 
be cut from the same plate. if the ''doughnuts'’ 
are nested close together, a sizable piece of 
scrap will be left for the cutting of other parts. 


Fig. 5 (right) —Flame-cutting a 96 in. by 240 in. 

plate, 2 in. thick, for two different orders at 

the same time. Note plan of nesting large and 

small circle. The cutting sequence Is explained 
in detail in the text. 


Tue Wetpinc ENGINEER- 


ing and marketing conditions, the 
manufacturer is not likely to get 
more than lc per lb for his scrap. 
All scrap, therefore, represents a 
75% loss on the vziue of the origi- 
inal material. Actually, it represents 
more than 759% loss because the cost 
of handling the scrap from the time 
it is cut from the original plate until 
it is delivered to the dealer must be 
deducted from the scrap value of lc 
per Ib. For this study, however, the 
scrap value;will be considered as Ic 
per Ib. 

The reduction in original 
value of all scrap material has to be 
charged to the cost of the material in 
the finished product. Therefore the 
percentage of scrap produced has a 
very significant bearing upon the 
actual cost of the material which 
makes up the finished unit. 


75% 


Fig. 2 shows graphically how the 
cost per lb of the material in the 
finished unit increases as the per- 
centage of scrap produced becomes 
larger, The curve soars upward at 
an angle ever increasing toward the 
vertical. The amount of scrap left 
after the parts have been cut from 
the original material provides, there- 
fore, a very effective index as to the 
actual cost of the material in the de- 
sign. Furthermore, the utilization of 
the material remaining after the cut- 
ting represents a very important 
margin of economy. 


Low Scrap Factors 


Several factors are involved in the 
maintaining of a low percentage of 
scrap from the original plate stock. 
Some of the most important are: 

(1) An original design involving 
the least scrap. 

(2) Careful planning in the shop 
to codrdinate the cutting of different 
orders. Parts which produce consid- 
erable scrap should be cut with other 
parts if* possible. 

(3) The machinery used for cut- 
ting. Sometimes the amount of mate- 
rial which can be rescued from scrap 
by a certain type of cutting machine 
will go a long way toward paying 
for that machine. 

(4) Balancing the cost of proces- 
sing against the value of the mate- 
rial. When is it more economical to 
cut parts from scrap and when to 
use a new piece of material? The 


answers to these questions should be 
known. 


In general, a manufacturing or- 
ganization has four sections which 
can help to maintain the use of mate- 
rial on a high level of efficiency. 
They are: 


(a) Engineering department. 
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Fig. 6—Scrap piles should be orderly, separating sizes and shapes into like kinds so far as Is practl- 
cable. For most efficient operation, piles should be close to the flame-cutting machine. 


(b) Production department (or 
shop steel clerk). 

(c) Shop processing equipment 
division. : 

(d) Tool and die department and 
experimental departments. 


Engineering Department 


seing responsible for the original 
design of a unit, the engineering de- 
partment is in a position to exert 
considerable influence in maintaining 
a high efficiency in the use of mate- 
rial. This department should make 
careful study of the steel stock com- 
monly used in the shop and should 
select materials from which the par- 
ticular part being drawn can be cut 
most efficiently. 

By making a very slight change in 
the shape of a part in the original 
design, it is sometimes possible to 
obtain the same strength and ap- 
proximately the same weight while 
simplifying the necessary cutting 
and reducing the amount of scrap. 

The engineering department may 
also plan the cutting of irregularly 
shaped parts. The nesting of these 
parts so as to cause the least amount 
of cutting and produce the smallest 
amount of scrap may be worked out 
scientifically and then indicated on 
the shop working drawing of the 
part as in Fig. 3. The inset on this 
drawing gives the proper method of 
laying out an irregularly shaped part 
on a strip of plate stock 48 by 224 in. 
so that a total of 11 pieces may be 
cut with the smallest possible space 
between them. 

It does not usually take a detail 
draftsman very long to make such a 
layout as shown in Fig. 3. Not only 
is the time and effort of the shop 
organization in planning this phase 
of the work saved, but also the cost 
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of the additional scrap which might 
result from poor shop planning. 
The designing department should 
also be alert to any possible cuttings 
of different parts from the same 
material. An example of this type 
of planning appears in Fig. 4. The 
two doughnut-shaped parts and the 
one framelike part are cut from the 
same 1 in. steel plate. Two of the 
doughnuts are used for every one of 
the frames and can be cut from the 
section removed from the inside of 
the frame. By nesting the two rings 
close together, a piece 24 as large as 
one ring is left from which other 
parts may be cut later. Both rings 
are cut from the plate at the same 
time as the frames, thus saving the 


Fig. 7—Note the small size and irregular shape of the parts being cut from these pieces of | in 





handling of the center pieces 
separate cutting. 

Through careful planning, a 
number of gussets, caps, lugs 
porting members, even bars 
strips may be cut from scrap 
can be done by an alert engin 
department to maintain the 
advantage in economy provid 
the welding process through th 
of inexpensive raw material 


Shop Steel Clerk 


Another source of real ecor 


is attained by having an alert 
clerk whose duties are the pla 
of cutting operations to make 


best use of the material on h 
Such a clerk should: 

(1) Be familiar with all of 
current orders for parts in th 
ting department. This involves 
knowledge of the orders on hand, 
orders that are to come in the n 
future and the cutting schedules 


(2) Know in detail, from study 
ing the prints, the material from 
which parts are to be cut and bear in 
mind that one order of parts might 


possibly be cut from the scrap 


another order instead of from new 


material. 
(3) Have thorough knowledge « 


the shop’s production methods. 


(4) Have thorough knowledge o! 
the scrap (quantities, dimensions 
types of materials on hand) left ove: 


from previous jobs. 

(5) Have thorough knowledg¢ 
the types, shapes and general sizes 
most of the parts produced i 


shop, together with the relative quan 
tities used, so that he can determin 





ate 
ee 


plate scrap. Thorough utilization such as this reduces scrap losses toward the vanishing point. 
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.er or not parts may be cut from 
s left over from another order. 
) Have authority to decide 
her scraps from the cutting of 
rtain order shall be placed in 
ive for future use or disposed of 
iediately. 
7) Have a general knowledge of 
cost of processing by different 
thods and the original cost of the 
erial. 


In Fig. 5 we see an example of 


in the picture, two complete plates 
can be cut in 18 hr. 

Though it is not always possible 
to cut a - as efficiently as shown 
in Fig. 5, there are often parts re- 
maining ‘after an order has been cut 
which may profitably be stored, in 
anticipation of possible later needs, 
in the form of a plate stock scrap 
pile. When an order which can be 


cut from the left-overs comes to the 
shop, the steel clerk will then have 


sizes and shapes of the scrap parts 
left after cutting major parts from 
stock will show that a slight rede- 
sign or change of practice may re- 
sult in considerable savings in mate- 
rial. An economy of this nature is 
shown in Fig. 8. The double-ended 
wrench was at one time cut from 
plate stock as a single part, which 
nested only moderately well in the 
original plate material. It was de- 
cided to flame-cut the two heads as 





how a good steel clerk should func- 


tion. Two separate parts for two 
separate orders are being taken from 
a 3 in. plate, 96 in. wide by 240 in. 
at the same cutting. Not only 
does this make good use-of the mate 
rial, but it reduces handling 
costs to the barest minimum. 


long, 


also 


Savings in Circles 

The large circles are being cut for 
one order and the smaller circles for 
another order. The planning of the 
cutting sequence in this particular 
operation is no mean accomplish- 
ment. First step in the sequence is to 
cut a small circle from the part 
which will be left between the large 
circular parts. The second step is the 
cutting of another small circular 
part from the scrap portion to be cut 
out to make the inside diameter of 
the large circle. The spacing of the 
centers of the small circles is very 
important because an error might 
ruin the cutting of the larger circle. 

The third step is to cut the ID of 
the larger part. The last cuts, the OD 
»f the large circles, are made so that 
they intersect and cause the separa- 
tion of the scrap into small parts. 
This cutting plan produces two of 
the smaller parts to each one of the 
large parts. The remaining scrap is 
disposed of in a portable scrap bin 
which can be dumped into a car at 
the time this scrap is sold. This 
efficient method of disposition re- 
duces the handling of scrap to the 
ninimum, 

Using a _ flame-cutting 
fitted with three torches, 


machine 
as shown 


Fig. 8 (left)—The double-ended wrench was or- 

iginally flame-cut in one piece from plate stock. 

It proved cheaper, however, to flame-cut the 

heads from plate scrap and shear the handle 

from bar stock, welding the three pieces to- 
gether as shown here. 


Fig. 9 {rightI—A large variety of parts like 
these can be obtained from scrap sections with 
considerable economy. 


the most suitable pieces brought in 
and will cut the order from the scrap 
on hand. 


An Orderly Scrap Pile 


A good plate stock scrap pile is 
shown in Fig. 6. The pieces are piled 
according to size (and, in general, 
according to shape) as near to the 
flame-cutting machine as is conveni- 
ent. Note the large strip in the fore- 
ground which has been trimmed 
slightly before placing in the scrap 
pile. The trimming and conditioning 
of scrap parts is a safety practice as 
well as a convenience in piling, and it 
is seldom that pieces which are cut 
off in this fashion will cause loss in 
the final cutting up of the scrap. 

[It is not uncommon, with careful 
planning, to take numerous orders of 
small parts such as those shown in 
Fig. 7 from the plate scrap pile in 
almost the same time that it would 
take to cut the order from new plate 
stock. Remember that until scrap 
stock has actually been sold to the 
dealer, it is worth as much as it 
cost originally if it can be utilized 
for manufacturing. 

Three Piece Economy 
little 


Frequently, a study of the 
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separate parts from scrap plate stock 
and then weld them to a piece of 
bar stock previously sheared to 
length. Much better use of material 
was accomplished, and a large por- 
tion of the cost of welding was de- 
frayed by the saving effected through 
shearing the handle part of the 
wrench. 

What has been said in the last few 
paragraphs concerning the planning 
and use of heavy plates is generally 
true of most other raw material as 
well. The same careful planning ap- 
plies to thin plates as to thick ones 
and applies to angles, bar stock, 
channels and any of the other stan- 
dard shapes purchased. Thin plates 
which have been routed to the scrap 
pile may often be cut by plate shear 
into a large variety of plates, lugs, 
gussets, caps and other small parts 
like those shown in Fig. 9. 


Handling Scrap Storage 


If possible, the scrap sections 
should be piled close to the machine 
which will cut parts from them and 
should be segregated according to 
size and types. Sometimes it is ad- 
visable to build inexpensive racks 
for the storage of standard types of 
scrap which can be utilized regularly 
but which may have to be accumu- 
lated for a while before an order can 
be cut. However, a careful study 
should be made prior to the building 
of storage racks because the invest- 
ment in time and labor may exceed 
the value of the parts which will be 
taken out of the scrap. 

Part 2 will appear in October. 
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000 Miles of Pipe Welding 


The welding of the world’s largest oil-carrying 
pipe line was too big for any one contractor, so 
the Government divided it among seven builders. 





IRST WELD on the world’s larg- 
F:: oil-carrying pipe line, being 
built to help supply oil require- 
ments of the East Coast, was made 
on August 3 by Williams Brothers, 
Tulsa, Okla. This firm is one of seven 
contractors who have been assigned 
the job of laying the 550 miles of 
24 in. welded pipe all the way from 
Longview, Tex., to Norris City, Ill. 
The line is being financed by the 
U. S. Government through the De- 
fense Plant Corp. Its total cost is 
estimated at $35,000,000, and it is 
scheduled to be in service by the 
coming Christmas. 


Are Welding Employed 


Extensive use of shielded-arc type 
welders and electrodes will be made 
throughout the length of this giant 
oil conveyor. The accompanying pic- 
tures, furnished by The Lincoln 
Electric Co., depict two stages of 
welding progress. 

Fig. 1 shows weldors lining up 
and tacking two sections of the 24 in. 
diam seamless steel tubing. Clamps 
hold the pipe ends in alignment while 
the tack welds are made to assemble 
several lengths of pipe into a “string” 
for finish welding. The string is not 


34 CONSTRUCTION 


too large to be rotated, so all the 
work of the firing-line gang, follow- 
ing the tack weldors, may be done in 
the flat position. 


Tie-in Welds Difficult 


In Fig. 2 are shown several lengths 
of pipe which have been “roll 
welded” as described into a long sec- 
tion. The next step will be the diffi- 
cult “bell-hole” tie-in welding by 
which this string will be joined to 
the completed line. Bell-hole welds 
must be done in hard positions, with 
the pipe underground, and only 
highly skilled operators are per- 
mitted to make them. 

Ditching operations are being con- 
ducted simultaneously with welding, 
so that as fast as the lengths of pipe 
can be welded into solid strings they 
will be placed in the ground and 
covered. 

Each contractor will build a single 
section of the line, as follows: 

(1) Williams Brothers, Tulsa, 
Okla., from Longview, Tex., to 
Texas-Arkansas state line. 

(2) O. E. Dempsey Construction 
Co., Tulsa, from the state line to 
Gurdon, Ark. 

(3) Anderson Brothers, Tulsa, 





Fig. 1 (left)—Tack welding two sections of 24 in. pipe In the 550 mile 
oil line from Longview, Tex., to Norris City, Il!. 


Fig. 2 labove]—A roll welded section on which finish welds are being 
made preparatory fo bell-ho/e tie-in welding. 


from Gurdon to Little Rock, Ark. 

(4) Oklahoma Contracting Co., 
Dallas, Tex., from Little Rock to 
Missouri-Arkansas state line (St. 
Francis River). 

(5) C. E. Foreman Co., Kansas 
City, Mo., from St. Francis River to 
Iilmo, Mo. (Mississippi River). 

(6) Ray E. Smith Construction 
Co., El Dorado, Tex., from Missis 
sippi River to Harrisburg, III. 

(7) Sheehan Pipe Line Construc 
tion Co., Tulsa, from Harrisburg to 
Norris City, Ill. This firm has also 
been awarded contracts for constru: 
tion of the 14 in. branch line from 
Norris City to Mt. Vernon, Ind., and 
for the 10 in. branch line from 
Norris City to Enfield, Ill. 


Eight River Crossings 


The main pipe line will cross th 
Red, Little Missouri, Ouachita, A: 
kansas, Cache, White, St. Franc 
and Mississippi rivers. Contracts for 
the construction of the eight rive 
crossings have been awarded 
Williams Brothers. 

When completed, the line will d 
liver 300,000 bbl of East Tex: 
crude oil each day in Illinois f 
transshipment eastward. 
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Invisible radium radiation has been turned 
into a powerful tool for revealing defects be- 


neath the surface of *«good-looking’’ welds. 
No. 2 in a series on non-destructive tests. 


Gamma-Ray Testing of Welds 





Fig. I1—Radium capsule {A) with egg-shaped 

duraluminum container {B). The container is 

handled by means of the cords [C) attached to 
its eyelets. 


radiography by means of gamma 

rays has been very nearly an all- 
\merican production. Present war 
problems make it highly appropriate 
to mention that the idea of using 
gamma rays for the inspection of 
welds and castings originated with a 
branch of our own armed services. 
This idea was the brilliant brain 
child of Dr. Robert Mehl, superin- 
tendent of the Division of Physical 
prvanen cd U. S. Naval woe 

Laboratory, Washington, D. C. So 
well did he lay the Tenia for 
the development of gamma-ray tech- 
nique that the rules issued by the 
Navy Department in 1934 are still 
the Bible of all good gamma-ray radi- 
ographers. 


[: CONTRAST to X-ray radiography, 


The First Gamma-Graph 


Dr. Mehl, of course, did not dis- 
over gamma rays, nor did he make 
he first radiograph from them. The 
atter was produced as far back as 
596 and may be attributed to Henri 
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By CLYDE B. CLASON 


Becquerel, closely associated with 
Professor and Madame Curie in the 
discovery of radium, who used a 
uranium compound to transfer the 
image of an aluminum medal to a 
photographic plate which had previ- 
ously been wrapped in black paper 
and covered with aluminum foil. 

Becquerel’s pioneer gamma-graph 
closely followed and was perhaps in- 
spired by Roentgen’s discovery of 
X-rays in 1895. Thus the two big 
branches of industrial radiography 
are almost twins—if the fact is over- 
looked that one is of German and the 
other of French ancestry. 

Though the laws of radioactivity 
were rather fully known early in the 
present century, nothing apparently 
was ever done about making use of 
radium industrially until 1925, when 
Messrs. Pilon and Laborde ascer- 
tained the extent of damage to the 
blades of a large marine steam tur- 
bine by means of a borrowed gram 
of radium. The radium, significantly 
enough, was borrowed from Dr. 
Henri de Rothschild—only a Roths- 


child could be expected to possess so 
vast a quantity of radium as one 
gram. 

In 1928 Dr. Mehl conceived the 
idea of using gamma-ray photographs 
for viewing the interiors of thick 
sections of steel plate. Those wishing 
further particulars are referred to 
the scholarly paper presented by 
Charles W. Briggs at the first meet- 
ing of The American Industrial Ra- 
dium and X- Ray Society, Inc., which 
was published in the Society’s jour- 
nal, /ndustrial Radiography.’ Briggs 
was closely associated with Dr. Mehl 
at the Naval Research Laboratory, 
and he and R. A. Gezelius later took 
over this particular branch of work. 

Another gamma-ray pioneer whose 
name should be remembered is Dr. 
G. E. Doan, associate professor of 
Physical Metallurgy, Lehigh Univer- 
sity. In 1931 Dr. Doan presented 
before the American Society of Steel 
Treating and before the ASTM 
Sy ymposium on Welding papers point- 

“Developments. in Gamma-Ray Radiography 


)28-1941,” page 7, Summer, 1942, issue of In- 
lustrial Radiography. 





Fig. 2—"'Radium locating’ stand in use for radiographing of a flange on a heavy casting. The radium 
is at the end of the ‘‘elephant's trunk'' tube, and the films are arranged continuously so that the 
entire circumference of the flange may be radiographed at one time. 


SEPTEMBER, 1942 


INSPECTION 35 











— 


— 











ing out the advantages and applica- 
tions of the then very new method of 
gamma-ray weld testing. 


Gamma and X-Rays 


Every bright schoolboy knows that 
gamma rays are one of three radia- 
tions from the element radium. Alpha 
and beta rays are corpuscular in 
character, but gamma rays are true 
electromagnetic oscillations with ve- 
locity equal to that of light. On the 
electromagnetic wave spectrum, gam- 
ma rays range from .01 to 1.4 Angs- 
trom Units, while X-rays range from 
.06 to 120 A. Thus there is a certain 
amount of overlapping. It is owing 
to their almost inconceivably small 
wave-lengths (1A = 1/100,000,000 
cm) that both gamma rays and X- 
rays possess the power of penetrat- 
ing apparently solid objects which 
are opaque to all forms of visible 
radiation. 

Gamma rays, being the shortest, 
are able to penetrate the farthest. Up 
to 11 and 12 in. of steel have been 
traversed by gamma rays as com- 
pared to the present record of ap- 
proximately 8 in. for the million volt 
X-ray machine.” However, gamma 
rays require considerably longer time 
for penetration. Theoretically, it is 
possible to generate “hard” X-rays 
with penetrating power equivalent to 
gamma rays, and perhaps this will 
be realized in the not too distant fu- 
ture. Meanwhile, radium capsules 
serve as extremely efficient ray 
sources, costing nothing for outside 
power and requiring very little 
trouble or attention. 


2“X-Ray Testing of Welds,” page 31, Tue 
Wetpine Encineer, August, 1942. 
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Photograph, courtesy Crane Co. 
Fig. 3—Here 60 cast rocker arms are being simultaneously exposed to gamma rays from a single 
radium source. Note the circular arrangement of the castings. 


Radium Disintegration 


Radium is spontaneously trans- 
formed into other elements at a rate 
which may be expressed as a loga- 
rithmic function of the time involved. 
No physical or chemical means 
known to man is capable of either 
hastening or slowing down this proc- 
ess. The half-life period of radium 
has been computed as 1,580 yr. This 
works out as an annual loss of 0.04% 
—which trifling quantity may be neg- 
lected in most calculations of radium 
intensity. The first product of radium 
disintegration is a gas, radium ema- 
nation or radon, which has a half- 
life of 3.85 days. Either radium salt 
or radon is applicable to industrial 
radiography, but radium salt is more 
common and is greatly to be pre- 
ferred as the short half-life of radon 
necessitates complicated corrections 
in exposure time estimates. 

The insoluble sulphate is the radi- 
um salt generally employed for in- 
dustrial radiography. The quantity 
of radium present in a capsule is ex- 
presed in milligrams, the figure stated 
referring to the weight of actual ra- 
dium element present and not to the 
weight of the salt. To clarify, one 
mg of radium sulphate contains 
0.7017 mg of Ra, and,. conversely, 
1.000 mg of Ra are present in 1.4250 
mg of radium sulphate. 

The radium salt is sealed in an air- 
tight silver capsule as the radon be- 
ing continually produced from it is 
an extremely dangerous gas and 
would cause death if anyone breathed 
even a minute quantity. After a pe- 
riod of about one month, there is 
reached within the sealed capsule, a 


“state of equilibrium” in which 

is formed as fast as it disinte; 
into the next transformation 

uct. Once the amount 

has become constant, tl id 
strength of the capsule is « 

proportional to the quantity ol 
um it contains. Though this qu 
is continually lessening, the ra 
change is, as we have seen, ext 
ly small and may be overlook 
short-term calculations without 


preciably affecting the result. 


To guard against accidental cr 
ing, with consequent liberatior 
the highly toxic radium emana 
the silver capsules are placed w 
ovoid containers (Fig. 1) of « 
aluminum alloy or steel. Such a « 
tainer is not a shield against rad 


rays and should not be dir 
handled, even with gloves, but shou 
be manipulated into position by 


means of strings or with a magn 
handling rod. 


Fig. 2 shows a special “radiut 
locating” tube-stand. The base is o1 
locking casters, and the 6 ft hori 


tal arm may be raised, lowere 





| 
tated, withdrawn or extended. At 1 


end of the.arm is an “elephant’s 
trunk,” a copper tube through which 
the radium container is pulled by the | 
strings attached to its eyelets. W : 
this device, the radium may b 
ily located in any desired positi 

and held without vibration, and 
radium container is never hand 
directly at any time. 


Other Safeguards 


A lead-lined portable carryin 
is used for transporting the radium 
container to the work. When mn 
service, the radium should be store 
in a vault or safe that is heavily line 
with lead. These and other sat 
precautions are essential becau 
the danger of radium burns 

An X-ray or gamma-ray burn 
not only more difficult to treat th 
an ordinary fire burn, but it is als 
more painful. While the danger of 
burn is proportionate to the lengt! 
of time the person has been expost 
to the radiation, the problem is g 
ly complicated by the fact that exp 
sures to gamma rays are, to a cer! 


sf 


t 
itd 


extent, cumulative. Hence, it 1s 
bad to be exposed every day 
short periods of time as it is to 
exposed for a long period on a sin 
day. 


These cumulative effects, fortunat 





ly, may be detected by photograj 
ic film. Everyone who works 
with radium should carry with h 
a light-sealed packet of X-ray filn 
which are to be developed at inte 
vals of a week or so. If the film | 
been markedly darkened, the radiu 
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r is in danger and should be 
erred to another line of work 
f while. Exposures separated by 
iratively long periods of time, 
<a, several weeks or a few months, 
ot cumulative. 
ie best shield against radium is 
distance. As the distance increases, 
1c intensity of the radiation drops 
off to accord with the well-known 
inverse square law. The Bureau of 
Standards Handbook? lists safe dis- 
tances as 3 ft for a daily exposure of 
100 milligram-hours, 4 ft for a daily 
exposure of 200 mg-hr, 6 ft for 400 
mg-hr, 8 ft for 800 mg-hr, 11 ft for 
1,000 mg-hr and 15 ft for 3,200 mg- 
hr. If proper precautions are ob- 
served, it is no more dangerous to 
handle radium than to walk with a 
green light across the traffic of a 
busy street corner. 


Radiography with Radium 


The manner in which X-rays dark- 
en a photographic film to produce a 
“shadow picture” was fully explained 
in the article, “X-Ray Testing of 
Welds,” August, 1942, issue of THE 
WELDING ENGINEER. Gamma rays 
produce similar effects but require 
appreciably longer exposure times. 

Standard X-ray films are in gen- 
eral use, though a new high-speed 
film especially developed for gamma 
rays is now available. The film holder 
or cassette may be either hard-backed 
or flexible, the latter type being used 
when it is desirable to have the film 
conform to the shape of the object 
being radiographed, as in Fig. 2. The 
films, naturally, are placed on the op- 

® Handbook H23, “Radium Protection,” Na- 


tional Bureau of Standards, Department 
tf Commerce, page 6 


Fig. 4 —- Navy-type circular 
slide rule with leather carry- 
ing case. Radium source (mg) 
is set opposite film-to-source 
distance fin.), and the expo- 
sure time (thr) is read oppo- 
site steel thickness fin.) on 
outer scale. If necessary, 
reading is multiplied by the 
film factor given in the table. 


posite side of the object from the 
radium, 

To secure a sharp image, the film 
should always be placed as close as 
possible to the object being radio- 
graphed. On the other hand, decreas- 
ing the focus-film distance (distance 
between radium capsule and film) 
will also decrease image definition. 
For optimum results, a comparatively 
long distance from film to radium is 
desirable, but this will necessitate 
either a large radium source or a long 
exposure time. Thus it may be seen 
that the problem is chiefly one of ef- 
fecting a satisfactory compromise. 

For a source of 100 mg, U. S. 
Navy Department specifications for 
gamma-ray radiography establish 
minimum focus-film distances of 8, 
10 and 17 in. for steel thicknesses of 
1 in., 3 in. and 4 in., respectively. For 
a source of 250 mg, these minimum 
distances are increased to 10, 12 and 
20 in., for the same thicknesses. For 
25 mg, they are lowered to 6, 9 and 
15 in. 

The capsule radiates gamma rays 
spherically ; i.e., in all directions with 
equal intensity. Hence, several ob- 
jects may be examined at once with 
the same radium source by arrang- 
ing them in a circle around the cap- 
sule. Fig. 3 is a very good illustration 
of how this may be accomplished. 
The radium may also be placed with- 
in a cored casting, as in Fig. 2, and 
radiographs taken on all sides simul- 
taneously. 


Determining Exposure Time 


One of the major problems con- 
fronting the radiographer is the cal- 
culation of the proper exposure time. 
This is a function of several vari- 
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ables: film-to-source distance, milli- 
grams of radium in the source, the 
thickness and density of the material 
being examined. 

Charts, tables and slide rules galore 
have been developed to simplify this 
problem. One of the most useful of 
these calculating devices is the Naval 
Research Laboratory’s circular slide 
rule (Fig. 4), on which may be read 
the correct exposure for steel with 
any given radium source, thickness 
of material and focus-film distance 
in a practicable range. 

To obtain the exposure required 
for any metal other than steel, it is 
necessary to take into account the 
density of that particular metal. Table 
I gives the density or specific gravity 
of various metals expressed as per- 
centages of the specific gravity of 
steel, 7.84. For any desired metal, it 


Table I. Specific Gravity of 
Metals as Percentages of the 
Specific Gravity of Steel, 7.84. 


Metal 








% of Steel 


Aluminum, pure, rolled............ 34.2 
Brass (67% Cu, 33% Zn), cast..... 106.0 
Brass sheet ..... itgia beaks CSE RON 107.5 
3ronze (90% Cu, 10% Sn)........ 110.5 
DEG ee 5 33's seh eens 0s eee 107.0 
CHP os chia US hei Rice Cees ene 87.5 
CO EE M..in so ataeaouae eed 110.9 
Copper plates and sheets........... 113.9 
CORES IE cs Vein som vaweeen eke 113.0 
SEO Oo x aks penne eee 90.4 
Re SO IN a sk:o hae enpe eee 91.9 
REOM, GHEE fo SK okti ua gtvayes neeas 98.0 
BOOM BOE piso 0s 6 06.45 50% Rianne 144.8 
EMCEE "occas dessa davvevs pcos 145.8 
RGU 3s ss ok Siete sew ace ae 22.3 
ke sm enn eee 113.0 
ke an ee err peer 105.4 
DISEOL, SUNN 5. a is Fase h ci evans 119.7 
SE RRGA, Kinski wien ax cutie nweeenaale 100.0 
Bay, GMMR in 5 ods cet sis vila ce eanaaas . 93.6 
TONG; GUE ok dicks scocbixanetacutuen 87.5 





EE. Gs bash aids is wien aaa 91.6 





is only necesary to multiply the thick- 
ness in inches by the figure given in 
the table ; then the product is the cor- 
rected thickness for use in an expo- 
sure table or chart based upon steel. 
For example, suppose an aluminum 
plate 5 in. thick is to be radio- 
graphed; 5 x .342 = 1.710, which 
means that 5 in. of aluminum is 
equivalent in density to no more than 
1.71 in, of steel. Conversely, 5 in. of 
brass will be found equivalent in 
density to 5.30 in. of steel. 


Intensifying Screens 


Navy specifications require the use 
of lead intensifying screens of ap- 
proximately 0.006 in. thickness ; these 
thin lead sheets are sandwiched be- 
tween the films of a cassette in a lead- 
film-lead-film-lead arrangement. The 
purpose of the screens is to retard 
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the passage of direct rays through 
the film emulsion. This has the same 
effect as an increase in the intensity 
of radiation would have, making for 
increased contrast on the film nega- 
tive and decreased exposure time. 
All exposure tables and calculating 
devices are based on the use of lead 
screens — an important point for 
radiographers to remember. 


Navy specifications also require 
the use of identification markers. 
These, it is stated, “shall be placed 
on the film side of the casting in such 
a manner that the image will appear 
on the radiograph. The location of 
these markers shall be accurately and 
permanently stamped or stenciled on 
the metal surface in order that the 
orientation of the radiograph may be 
established and the defects indicated 
on the negative accurately located in 
the object radiographed. Where such 
stamping or stenciling is impracti- 
cable the outline of the cassette may 
be painted on the object radiographed 
with sufficient permanence that it will 
be available as long as necessary in 
the repair of defects and the location 
of films for radiographing repairs.” 


Identification numbers and letters 
as they show up on gamma-graphs 
will be found in Figs. 5 and 6. 


Use of penetrameters is specified 
in codes for the inspection of boiler 
and pressure vessels. A penetrameter 
is a sensitivity gauge, defined by the 
Navy Department as “a strip of metal 
the radiographic density of which is 
the same as that of the metal being 
tested, of suitable thickness and pro- 
vided with a combination of steps, 
holes or slots. When placed in the 
path of the rays, its image provides a 
check on the radiographic technique 
employed.” 


Weld Defects Revealed 


Porosity, slag inclusions, lack of 
fusion and cracks are the common 
welding faults which are revealed by 
the all-seeing gamma rays. The ac- 
companying gamma-graphs illustrate 
some of these defects. 

All of the welds pictured in the 
radiographs, Fig. 5, 6, 7 and 8, were 
made on the seams of pressure ves- 
sels. The Hamler Boiler & Tank 
Co., from whose files the gamma- 
graphs were borrowed, uses both 
manual arc welding and automatic 
(submerged melt) welding processes. 
Gamma-graphs are made on all welds 
which are to be subjected to high 
internal pressures, in accordance 
with ASME Boiler Code and other 
code requirements. Radiographs with 
gamma rays are also taken frequently 
as a test check on other welds—and 
on the weldors. 
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Fig. 6—Entrapped slag 
(black spots) from a 
manual arc weld made 
to back a Unionmelt 
weld. The slag drifted 
up into the Unionmelt 
as automatic welding 
progressed. 





Fig. 5 is the intersection of manual 
arc welded longitudinal and circum- 
ferential seams. The long dark line 
(vertical in this cross-section of 
radiograph) indicates a pronounced 
lack of fusion. 

Figs. 6 and 7 were selected as rep- 
resentatives of that fairly large class 
of welds which are weakened by slag 
inclusions. Fig. 6 is particularly in- 
teresting. Here the slag is from a 
manual are weld which backed up a 
Unionmelt automatic weld. The slag 
gradually sifted up into the Union- 
melt as the automatic welding pro- 
gressed. 

Fig. 8, introduced for a compari- 
son, is of a weld without a flaw. 
Uniform density of weld metal is in- 
dicated by the nearly unvarying tone 
in the lighter area. 


Gamma-Ray Advantages 


Gamma-ray radiography has many 
advantages. Foremost among these is 
its portability. Two not-very-large 
boxes, one for radium and the other 
for films and film holders, contain 
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Fig. 5—Lack of f; sion, 
indicated by dark verti. 
cal line. This gamma- 
graph was taken at 
point where a longity. 
dinal seam runs into a 
circumferential seam 
of a welded pressure 
vessel. Note images of 
lead identification num- 
bers. 





all equipment necessary to do a com 
plete job. This makes it possible to 
test welds right in the field, in loca 
tion to which more bulky equipment 
could not possibly be transported. 

The small size of the radium cap 
sule permits its use in many unusual 
places and positions. It can, for ex 
ample, be suspended deep within the 
interior of a small pipe by means of 
the “fish-line” attached to the con 
tainer. The radiographing of several 
objects simultaneously and the radio 
graphing of opposite sides of hollow 
objects at the same time have already 
been mentioned. 

The penetrative quality of gamma 
rays is another important advantage. 
Though 10 in. of steel is usually taken 
as the effective limit, it is reported 
that sections of steel up to 12 in. in 
thickness have been radiographed by 
this method. 


Ideal Power Plant 


No more ideal “power plant” tha 
a radium capsule could possibly b 
imagined. It burns no outside fuel, 
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Fi 8—A very good 

manual are weld. The 

nearly unvarying tone 

in the lighter area in- 

dicates a uniform den- 
sity of metal. 





requires no attention nor mainte- 
nance, operates continuously for 24 
hr of every day and will keep going 





forever—at least as far as short-lived 
human beings are concerned. More- 
over, the initial investment or month- 
ly rental cost is virtually the only 
expense. 

Radium for industrial radiography 
may now be readily obtained from 
reliable radium supply firms. Because 
of its high cost (about $23 per mg), 
it is usually rented instead of being 
purchased outright. It may be rented 
by the month or year at rates which 
are extremely moderate when com- 
pared with those prevailing only a 
lew years ago. A capsule containing 
100 mg can be secured for $25 a 
month on a _ yearly lease basis 
(straight monthly rental a trifle 
more), and 25 mg can be rented for 
around $8 a month. 

_ Though radium is, of course, well 
insured, the danger of theft is not 
nearly so great as is popularly sup- 
posed. A stolen capsule-cannot read- 
ly be sold because any radium sale 








Fig. 7—Slag inclusions 
(dark spots) which ren- 
dered a manual arc 
weld inaccéptable. The 
slag had te be chipped 
out and new weld. metal 
depositedh : 


necessitates certification at the Na- 
tional Bureau of Standards. The 
American Medical Association also 
keeps radium records. Tampering 
with the capsule in an attempt to alter 
its identification markings is an ex- 
ceedingly dangerous proceeding ; it is 
probable that the thief who did this 
would be so marked that he could be 
picked out of a thousand men. If the 
thief actually opened the capsule, 
either deliberately or accidentally, he 
would probably die very painfully. 


X-Rays Faster 


As compared with X-rays, gamma 
rays have two specific radiographic 
advantages. One is their higher pene- 
trating power, and the other is lack 
of “scatter.” With gamma rays, it is 
not necessary to use such shielding 
devices as the Bucky grid in order to 
prevent the film from becoming 
fogged by stray or secondary radia- 
tion. But X-rays also have two im- 
portant radiographic advantages over 
gamma rays; namely, speed and 
sensitivity. 
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With regard to speed, there can be 
little argument. X-ray exposures are 
a matter of seconds or minutes, gam- 
ma-ray exposures of hours. Gamma 
rays just aren’t in the running if ex- 
treme haste is indispensable. On the 
other hand, it is often a convenience 
to be able to arrange object, radium 
source and film in position and leave 
them together all night long without 
attention from anyone. 

X-rays are also more sensitive, par- 
ticularly on thin plates. In steel less 
than 2 in. thick, X-ray sensitivity is 
about 0.5% of the metal’s total thick- 
ness. Gamma rays will not reveal 
such fine defects, being unable to de- 
tect flaws of thickness less than 2%. 
For this reason, gamma-ray testing is 
rarely used for steel under 1 in, 

The difference in sensitivity be- 
tween gamma and X-rays tends to 
lessen as sections become thicker. 
For steel of 2 to 4% in., both types of 
rays are able to reveal flaws with 
magnitude of around 2%. Until re- 
cently, gamma rays had the field of 
plates over 4% in, all to themselves, 
but the million volt X-ray machine 
has now encroached considerably up- 
on this territory. 

X-rays are unquestionably best for 
radiographs of comparatively thin 
plates of nearly uniform thickness, 
but the lesser sensitivity of gamma 
rays can at times be a decided ad- 
vantage. This is true when examin- 
ing objects of varied or irregular 
thickness. For such objects, it is nec- 
essary to set for an average thickness, 
and X-rays, if the differences are at 
all great, are likely to “burn out” the 
negative at the thin parts of the ob- 
ject and materially under-expose the 
thickest portions. Gamma rays, on 
the contrary, are much more likely 
to give a “readable” radiograph 
everywhere. 


Not Competitors 


In considering the comparative ad- 
vantages of X-rays and gamma rays, 
the main point to be remembered is 
that they are not competitors. Each 
method is well suited to its own par- 
ticular field and specific tasks. The 
user of radiography should not waste 
time weighing gamma rays against 
X-rays with the idea of eliminating 
ieither one or the other. Instead, he 
should consider how one method may 
be used to supplement the other in 
doing the job he has at hand. Both 
methods are needed —today more 
than ever. 

“ee 

Acknowledgment is made to the 
Radium Chemical Co., Inc., and to 
the Hamler Boiler & Tank Co., Chi- 
cago, for permission to reproduce 
the photographs shown here. 
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All-Welded Steel Hotel 


Since the Halis of Montezuma, there prob- 
ably never was a more imaginative design 
for any building than this truncated star. 


CCORDING to opinions of leading 
A architects the Canadian Lake 
Louise Hotel was the most 
unique all-welded steel building ever 
constructed. It was built in the form 
of an eight-pointed star (Fig. 1) 
with one ray missing to allow for 
the front entrance. Walls, roof and 
central dome were made from 12 
gauge mild steel plate, pre-fabricated 
on the site into panel sections. 


30,000 Lb of Electrodes 


Luckily, this job was finished prior 
to the steel scarcity in the United 
States and Canada. Over 250 tons of 
steel were needed for the 1,270 roof 
panel sections and 1,125 wall panels 
required. Thirty thousand lb of mild 
steel electrodes were used to make 
12.7 miles of welds. Twenty 200 amp 
are welders were employed. 

A crew of 20 weldors and 20 
set-up men completed the big job in 
six weeks. Advantages of arc welded 
construction, according to John F. 
Dillon, Jr., welding engineer on the 
project, were: (1) ease of construc- 
tion, (2) low initial cost, (3) low 
maintenance costs, (4) short con- 
struction time, (5) a fireproof, ter- 
miteproof building, warm in winter, 
cool in summer. 

Each ray section of the hotel was 
125 ft long, 32 ft wide, 9 ft 4 in. 
high. The center dome, 100 ft in 
diameter, had no central supports. 





Fig. 1—Aerial view of Canadian Lake Louise Hotel showing its star-shaped form. Front entrance /s at 
right. There are 70 rooms in four wings, dormitories in two, dining hall and kitchen in the seventh 
The 100 f# diam dome has a seating capacity of 1,600 people. 


It consisted of regular panel sections 
staggered in welded rows. Fig. 2 
shows the method of construction. A 
special jig, consisting of a center 
pole with swinging boom, was used 
to place the dome panels and to sup- 
port a platform for overhead welding 
on the inside of the dome. 


Forming the Panels 


Roof and wall panels were fabri- 
cated on the building site. Another 
special jig, containing magnets, was 





Fig. 2—Construction of dome, which consisted of panel sections staggered in welded rows. By close 
observation the jig for erection of the panels can be seen in the center of dome. Note ditches on each 


side of each wing for water, steam and sewage pipe lines. 
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used to hold the sheets apart whil 
the cross-braces for the panels wer 
tack welded. Roof panels were 4 
in. wide, 92 in. long, 18 in. deep 
Wall panels were 46 in. wide, 92 it 
long and 6 in. deep. Sixty tons of 
insulation were put into the walls 
and ceilings. 

The floor was made from rein 
forced concrete 6 in. thick. Junio: 
6 in. I-beams were used on the & 
outside of the concrete and _ als F 
across the concrete for welding the 
wall panels to them and for expan 
sion joints. i 


Piping Brazed 





Ali pipes—water, steam and s« 
—were joined by brazing. Main {: 
lines were put around the lobby sec- 
tion. Down each side of the wings, § 
on the outside, ran four feeder lines 
which supplied hot and cold water, 
steam heat and handled sewag 
These lines were put into an under 
ground box and separated from 
other by insulation. 

*” * 
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* 
Acknowledgment is made to 

bart Brothers Co., Troy, O., for 

photos accompanying this articl 
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Fig. 1—In 

piping installations, welded 

fittings make possible a 

neat, compact arrange- 

ment of the various 

steam, water and oil 
lines of a ship. 


engine room 





Welded Ship Piping 


IMPLICITY and weight savings are 
S the features which have led to 
the extensive use of welded pip- 

ing in modern ship construction. 
While the piping systems in the en- 
gine rooms of large ocean going ves- 
sels differ very little from the piping 
systems of the modern central sta- 
tion, the welding of this piping offers 
definite advantages aboard ship. 

The principal concern of the naval 
architect and his associates engaged 
in the design of a ship is to reduce 
the weight of auxiliary equipment. A 
reduction in weight of the auxiliary 
equipment of a ship does not affect 
the safety of the ship’s operation, yet 
every pound reduction in weight 
means the cargo capacity may be in- 
creased a pound. 

Welded Piping Weighs Less 

This brings up the question : “How 
can the welding of ship piping reduce 
weight ?” Welded piping will reduce 
weight much in the same manner 


that any type of welding will reduce _4in.90° Elbow 


weight if the design is correct and 
there is no desire to increase the 
Strength of the member that is to be 
formed by welding. The weight sav- 
ing in welded pipe construction is de- 
rived from two sources: 


(1) The elimination of “lap joints” 
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Modern demands. war production de- 
mands both call for simplicity of construc- 
tion which must be coupled with safety. 
If a saving in material also results, an 
immediate approval can be expected. 


such as will be obtained when a pipe 
is screwed or flanged to fittings ; 

(2) The lighter weight of the 
forged or fabricated weld fitting as 
compared to the heavier cast steel or 
cast iron fitting. 

An idea of the weight saving made 
possible by the use of weld fittings 
instead of flanged fittings may be ob- 
tained by consulting Table I. 


Neat Installations 


Another factor in favor of welded 


piping installations aboard ship is the 
neatness and compactness of this type 
of construction. Welding makes it 
possible to run the pipes closer to the 
bulkheads, to swing in, out and 
around obstructions with greater 
ease, to install branches and connec- 
tions where most convenient, even in 
next to impossible locations. A pipe 
closer to a bulkhead means more 
room for the cargo, while conven- 
iently located connections eliminate 
the use of unnecessary pipe. 


Table I—Comparative Weight of Pipe Fitting 


125 psi Service Weight 








ight 


250 psi Service We 
Fitting Cast Welding Cast Welding 
68 13 105 18 
4 in. 45° Elbow 71 8 117 11 
4in. Tee 92 16 145 20 
4x 3 Reducer 0U 6 96 8 
8 in. 90° Elbow 168 60 286 90 
8 in. 45° Elbow 188 34 326 55 
8 in. Tee 233 65 396 83 
8 x 6 Reducer 148 15 253 21 
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Fig. 2—Flanges are occasionally welded in line 
to facilitate the removal of valves and other 
special fittings. 


Compact installations and the sav- 
ings in cargo space they provide are 
becoming increasingly important. It 
is essential that a minimum of cargo 
space be allotted to piping and 
auxiliary equipment; this require- 
ment is readily met in welded pipe 
installations. At the same _ time, 
welded joints are strong and remain 
permanently tight, even under con- 
ditions of extreme vibration. 


Pipe 70% Welded 


The amount of welding done in 
connection with a ship piping instal- 
lation varies according to the ship- 
yard. In the Gulf Coast yards of the 
Ingalls Shipbuilding Corp. approx- 
imately 70% of the piping installed 
is all welded. 

On these all-welded lines, all of the 
fittings are welded into the line, with 
weld flanges being used where it is 
necessary to have flanges for the re- 
moval of valves or where the piping 
is connected to various pieces of ma- 
chinery, such as pumps, condensors, 
tanks, etc. About half of the remain- 
ing pipelines aboard the ship are 
welded to some extent. It might be 
said, in fact, that from 80% to 85% 
of the piping system in an Ingalls 
built ocean-going ship is welded. 


_ Safety Also Important 


Welded piping, however, is not in- 
stalled only because of its simplicity, 
lesser weight and neatness. Safety, 
too, is of the utmost importance ! The 
failure of a high pressure, high tem- 
perature steam line in the boiler room 
of a ship may result in much more 
serious consequences than a similar 
failure in a power plant. Hence, ship 
piping installations are subjected to 
many very rigid requirements to in- 
sure their safety. 

On some of the high pressure 
steam lines, particularly the gage 
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lines in the engine room, welding is 
used as a safety measure. These pipes 
are joined by means of screwed high 
pressure fittings, but, after they have 
been made up tight, a sealer bead of 
weld metal is run around the fitting. 
Though intended primarily for the 
purpose of fastening the fitting to the 
pipe, this weld bead also serves to 
seal the thread joint, eliminating any 
possibilities of leaks. 

Welding in ship construction is 
rigidly controlled and carefully in- 
spected. The type of ship to be built 
determines who is to supervise the 
inspection. The American Bureau of 
Shipping is the inspection body which 
formulates the rules for the Mari- 
time Commission Ships; i.e., the C-1, 
C-2 and C-3 class ships and the pop- 
ular “Liberty” type or EC-2 emer- 
gency ship. It is the ABS rules (also 
rules of the U. S. Coast Guard Divi- 
sion of Marine Inspection and Navi- 
gation) that regulate and determine 
the conditions which must be met in 
welded ship construction, including 
the installation of welded pipings. 

Ship Piping Standards 

The operating temperature or pres- 
sure of a particular service line is the 
governing factor in the classification 
of ship piping. So that definite stand- 
ards might be established the Amer- 
ican Bureau of Shipping has classi- 





fied ship piping installations as sh 
in Table II. 

The major difference between 
inspection requirements of Gror 
and Group II piping installatior 
the necessity of a non-destructive 
amination of the weld seams 
Group I pipes. This inspection 1 
be made either by radiography 
magnetic powders. For both grou 
approval must be obtained on 
the welder, (2) the procedure 
(3) the electrode. 

Welding on ship piping of eitl 
Group I or Group II classificat 
must be done with weldors who ha 
been qualified by either the American 
Bureau of Shipping, The Navy D 
partment, U. S. Coast Guard or 1 
Bureau of Marine Inspection and 
Navigation. By a recently concluded 
agreement, a weldor qualified by on 
of these four bodies is acceptabl 
to the others. 

The welding procedure to be used 
in pipe welding is based upon its 
demonstrated suitability to the pai 
ticular construction involved. When 
new methods, changes in base matt 
rial or electrodes are proposed, it is 
necessary to obtain new procedure 
approval. This is accomplished by 
testing specimens prepared under th 
new conditions from materials simi 
lar to those proposed for the pipe 
construction. 





_ Table Il. Ship Piping Classification* 





GROUP I GROUP II 
Medium Pressure or Temperature 
ET c's. storia kad dues 100 psi 350 F Any medium of Group | 
rs eee ae ck Os 150 psi 200 F with pressures or tem 
SUEes Pars ceenn dias 150 psi 150 F peratures below those { 
Group | 








*ABS regulations. Ships must also pass the Bureau of Marine Inspection and Navigation regulations 


which are somewhat more restricting. 


Fig. 3—In the engine 
room if is frequently 
found convenient to heat 
and bend the pipe rather 
than to weld in fittings to 
obtain the desired offset. 
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the case of are welding, the 
rodes to be used must be ap- 


ved. 
Use Both Welding Methods 


Both gas and are welding are used 
the fabrication of ship piping, as 
iy be seen from Table III. Pipe 
e is usually the determining fac- 
- in the selection of the welding 
‘thod to be used. In the Ingalls 
rd the usual practice is to use 
<y-acetylene welding for pipes un- 
- 3 in. diam and arc welding on 

I a over 3 in. 
- Pipe size is not always the de- 
termining factor. In other ship yards, 
it was found that the welding process 
to be employed was determined by 
the wall thickness of the pipe. In 
these yards, the usual practice was 
to permit oxy-acetylene welding on 


Table Il. W elding for Ship Piping 


System Are Gas 
Auxiliary steam exhaust....... x 
Atmospheric exhaust 

(escape pipe) 
Pet soitan v4 kaon 058 <can x 
Sanitary system ........... 

Free water feed lines 


Air vapor and feed vent pipes. x x 
oS | a eee x 
SN oc icccscseccea S x 
180 psi steam..... cat a a x x 
IN, eae ov x a enw eo e's x x 
30 psi steam...... a> ee D x 
NONE ins 5 cle adda Oe x 
Boiler blow down............. x 
Continuous blow down........ 

Forel Gil GOFVEOE. .. on. cet cee x 

ye: 8: a re x 

Bile GHG HEIR... 05cesicceeis x 
oo) a ee x 
Soudan GUNES... .cccceceee X x 
Ventilation and air exhaust... x 
IEG eee kbs a aimens-acis a a 
CIN oe hn coe ws ce mare's x 
Plumbing drains .............. x 
UT, 5 ciety 4 were x 





all classes of pipes with wall thick- 


nesses of yy in. to ;%, in., inclusive, 
while restricting arc welding to 
pipes having a wall thickness of 5’; in. 
or more. 

In general, it has been found that 
the cost of joints welded by the oxy- 
acetylene process is somewhat higher 
than those arc welded. Nevertheless, 
oxy-acetylene welding is generally 
used on small diameter pipes be- 
cause the quality and appearance of 
the oxy-acetylene welded joint is 
usually more uniformly satisfactory. 
This might be attributed to the fact 
that the oxy-acetylene method is 
somewhat slower than the are and 
therefore offers a better opportunity 
to control the volume of weld metal 
deposited and the contour of the 
weld bead. 


Thin-Walled Pipes Difficult 


One of the principal disadvantages 
of oxy-acetylene welding of piping 
is the possibility of overheating the 
base metal, particularly in pipes with 
thin walls. Overheating, in this in- 
stance, causes an undue grain growth 
beyond the fusion zone and tends to 
embrittle the joint. On the other hand, 
in the are welding of thin-wall pip- 
ing, considerable difficulty has been 
experienced in producing tight joints. 
This is primarily due to the failure 
of the weldor to develop a procedure 
that will completely eliminate craters, 
inasmuch as porosity is usually found 
at the points where welds are either 
started or finished. 

About the only other precaution 
necessary in the welding of piping is 
the determination of the minimum 
space required for the welding of 
joints in the fixed position. If pipes 
are run too close to bulkheads or 
other obstacles, it has been found, 


Fig. 4—The use of welded 

fittings In pipe construc- 

tion makes it possible to 

arrange the pipes close 

fo one another as well 

as close to the bulkheads 
in the ship. 
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Fig. 5—In this view of a ship under construction 
it will be noted many lengths of pipe are fab- 
ricated in the shop prior to installation. 


the weldor may possibly experience 
difficulty in making a sound weld. 

In addition to oxy-acetylene and 
arc welding, pressure thermit weld- 
ing is sometimes used in connection 
with ship piping. This application, 
however, is usually limited to ex- 
tremely thick walls of high pressure 
pipes. 


Ferrous and Copper 


The demands placed upon the skill 
of the pipe weldor may best be de- 
termined by considering the various 
materials he is called upon to weld. 
Most of the piping aboard ship is of 
the black iron variety, but there are 
installations of wrought iron, stain- 
less steel, bronze and Monel piping 
as well. 

All of the piping in a modern 
ship, however, must not be thought 
of as being of steel or wrought iron. 
Many pipes, particularly those han- 
dling raw sea water, are copper. It 
will be found that copper, brass and 
bronze and copper-nickel alloys are 
usually employed where protection 
against corrosion is required. 

For some applications, the copper 
pipe may be as large as 24 in. in 
diameter. It is generally found most 
advantageous to form pipes of such 
large sizes from copper plates, and 
this work is usually a coppersmith’s 
job. The longitudinal seams are 
closed by either forge or gas welding, 
while flanges are brazed into place. 

Irrespective of the job, welded 
piping is definitely contributing to 
our Victory program, for it is the 
welding of pipes and ships that 
makes it possible to increase the 
merchant marine at the 3-ships-a-day 
rate. 

* * * 

Acknowledgment is made to Tube- 
Turns, Inc., Louisville, for the pip- 
ing installation pictures accompany- 
ing this article. 
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Maintenance at a Gold Mine 


The world’s largest gold recovery plant 
has found welding and cutting an import- 
ant means of maintenance and construction. 
The cost of these operations is kept to 
a minimum by the use of scrap material. 





ATURALLY, there is considerable 
N wear and tear due to abrasion 

and corrosion in the plant of 
the Golden Cycle Corp., Colorado 
Springs, Colo. It is said to be the 
largest custom mill using the cya- 
nide recovery process in production 
of gold! This mill, which obtains 
gold ore from mines in the Cripple 
Creek and other districts west of 
Colorado Springs, has a daily ca- 
pacity of 1,500 tons. 

The job of extracting gold metal 
from this rock-like ore is one which 
requires an elaborate lay-out with a 
large amount of processing equip- 
ment. Efficient operation requires the 
constant attention of the mainte- 
nance department. Moreover, there 
is the problem of continually mod- 
ernizing and expanding the mill fa- 
cilities, which requires construction 
of containers, structures and special 
processing equipment of all kinds. 
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Fig. 1 labovel—View beneath 
the sand-leaching tanks, Golden 
Cycle Corp., Colorado Springs. 
A number of these 50 ft diam 
tanks were rebuilt, using 
welded steel construction to 
replace the former timber 
supports. 


Fig. 2 (right]—Close-up of di- 
agonal brace of the pipe 
supports shown in Fig. 1. This 
brace was built of scrap pipe. 


* 


The mill management is fully con 
vinced that arc welded constructio1 
is the most economical approach 1 
problems of maintenance. Maint 
nance equipment includes seven ar 
welding machines. Three-phase powe1 
is supplied with outlets through 
the mill to facilitate the hooking uy 
of a welder and running of a rela 
tively short welding cable to a 
any place in the mill. 


Use Scrap Materials 


One of the most interesting 
tures in arc welding work don 
this mill has been in using scrap 


materials for construction purposes 
Old structures, pipe lines, tanks, et 
are salvaged from their own prop 
erties or bought low cost from oth 
sources. Equipment of all types is 
fabricated from this scrap material 





Photos by The Lincoln Elects = 
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Fig. 3—Welding a trough connection under the leaching tank. This trough carries away mill tailings 
after gold has been extracted by the cyanide process. 


Fig. 1 is a view underneath the 
sand-leaching tanks. There are twelve 
50 ft diam steel tanks in the cya- 
nide leaching department. A number 
of these tanks have been recently 
rebuilt using welded steel construc- 
tion ; the former timber supports have 
been replaced with a foundation com- 
prising 6 in. pipe supports and 15 in. 
[-beams, cross-braced by 7 in. chan- 
nels. The pipe supports are welded 
at the bottom to % in, plates which 
are tied into the concrete foundation 
blocks by bolts. The entire founda- 
tion system is braced by diagonals 


running from the bottoms of some 
of the pillars to the I-beams at the 
top. These diagonal braces are 6 in. 
pipe. See Fig. 2 for interesting con- 
struction details of one of these diag- 
onals built of scrap pipe. To increase 
their rigidity, all of the pipe supports 
and diagonals are filled with concrete 
after welding is completed. 

A weldor may be seen fabricating 
a trough connection under one of the 
leaching tanks in Fig. 3. This trough 
carries sand and mill tailings away 
from the leaching tank after the cya- 
nide process has been completed and 


.all gold-bearing material removed. 
The trough was built from 16 gauge 
scrap iron, 


Jaw Crusher Hard-Faced 


In Fig, 4, W. E. Warner, welding 
foreman, points out the use of hard- 
facing for the kidney of a jaw 
crusher. The part is used in crushing 
ore, just before the ore goes to the 
cone crushers. In this operation the 
kidney is subjected to severe batter 
and abrasion along the bottom edge 
(top edge in illustration). This kid- 
ney is 36 in. wide and about 6 ft. 
long. 

The chile mills shown in Fig. 5 
treat ore in a somewhat different 
manner. These take ore in a fairly 
fine state and pulverize it so that the 
free gold can be collected on wool 
mats without having to be put 
through the cyanide treatment with 
the remainder of the ore. In this 
operation the ore is crushed by re- 
volving rolls which travel on top of 
a die. The abrasion and batter causes 
the roll tires to wear very rapidly 
and makes necessary a continuous 
program of rebuilding and hard-fac- 
ing by welding. 


Other Applications 


While the gold recovery system 1s 
in constant need of welding as a 
means of maintenance, there are fre- 
quent welding applications in other 
departments of this huge gold pro- 
ducing plant. A recent application 
has been a new boiler house (Fig. 6) 
which is of all-welded construction. 
This includes the house for the 





Fig. 4—Hard-facing added to the kidney of a jaw crusher. The bottom edge 
[top edge in picture) Is subjected to severe batter and abrasion. 
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Fig. 5——-The chile mills. Tires of these revolving rolls wear very rapidly 
and must be continually rebuilt and hard-faced by welding. 
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stoker and boiler, stairway, railing, 
bases for blowers and motors, etc. 
The stairway is built from 6 in. chan- 
nel stringer members with 1 in. steel 
pipe for treads. Treads were formed 
by welding four pieces of pipe to 
supports made of 2 in. by 2 in. angles, 
which in turn were welded to the 
stringer channels, All of this mate- 
rial was scrap—even the 1 in. pipe 
for the stair treads. Where neces- 
sary, pieces of scrap are welded to- 
gether to provide pieces of sufficient 
length. 

In Fig. 7 is shown a new pulver- 
ized coal collector and blower located 
in the power plant. This system was 
just being installed when photo- 
graphed. It will work in conjunction 
with five coal pulverizers and will 
blow the pulverized coal through a 
system of 6 in. pipes to eight roast- 
ing ovens. The collector is 5 ft. in 
diameter. It was built from % in. 
plate and has outlets for the pipes 
feeding the roasting ovens. A fan is 
mounted on the inside of the col- 
lector and is driven by a motor in- 
stalled on top of the collector. The 
fan forces the | pulverized coal 
through the pipes. This entire sys- 
tem is all welded construction, com- 
prising scrap pipe and plate. 


Welded Serap Iron 


The hot air duct shown in Fig. 8 
is a part of the coal pulverizing sys- 
tem. It is built entirely from pieces 
of scrap iron welded together. The 
duct, which is not yet painted, shows 
the pattern of the various pieces of 
scrap as they were fitted together 
to form this structure. Similar meth- 
ods of construction are used to a 
great extent throughout the mill. 

Fig. 9 pictures a portion of the 
conveyor framework in sampler 
house. This conveyor feeds the 
crusher. It is typical of welded con- 
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Fig. 6 (lefti—New boiler house. The housing for 

stoker and boiler, the bases for blowers and 

motors, the stairways and railings are all of 
welded construction. 


Fig. 7—The pulverized coal collector and blower 
system (center) is also of all welded construction. 


Fig. 8 (right)—Hot air duct for coal pulverizer. 
This was built entirely from pieces of scrap iron, 
welded together as shown. 


veyor frameworks throughout the 
mill. The side members are 6 in. 
channels. Main supports are 6 in. 
pipe with 3 in. pipe for cross mem- 
bers and diagonals (see back- 
ground). Intermittent supports such 
as shown in foreground running 
from the side to the floor are 2 in. 
angles, Alongside of the conveyor 
belt are wood sideboards supported 


Fig. 9—-Conveyor framework in sampler house. 
The wood sideboards are supported by brackets 
built from welded angles and bars. 


by brackets built from 2 in. angles 
and 2 in. bars welded together as 
shown in Fig. 9. Feet of these verti 
cal supporting members are formed 
by mitering one leg of the angle and 
bending it. When bent so that the 
angle support stands vertically, th 
mitered joint is welded and the sup 
port becomes a rigid vertical stru 
ture. 

The welding operations at th 
Golden Cycle Mill represent just 
few of the many examples of how 
initiative, ingenuity and welding are 
conserving metal. Welding and 


intelligent use of scrap materials not 
only assists the war effort but makes 
it possible to maintain and servic 


equipment which otherwise would 

have to be shut down because of p1 

ority regulations. 
* 


* x 


Photos are reproduced throug! 
the courtesy of The Lincoln Elects 
Co., Cleveland. 
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Training Weldors 
in Wartime 


By A. S. MeCOLL 


North American Aviation, Inc. 





The instructor watches Miss King 
at work on a test weld. 


OR SEVERAL months prior to last 

December 7th, a limited number 

of industries were engaged in 
what was termed defense work. Some 
plants had converted their facilities, 
others had simply expanded. In gen- 
eral, however, management was en- 
deavoring to produce for defense re- 
quirements with a minimum of 
dislocations and, in many cases, with 
little thought that it would be neces- 
sary to depart appreciably 
established practice. 

Defense thinking and defense 
planning had to be abandoned when 
a state of war supplanted that of 
irmed neutrality. All industry had 
to be mobilized immediately to pre 
pare an overwhelming offensive 
(which the enemy had attempted to 
prevent by his treacherous attack). 
lhe achievement of that objective 
neant both changes in method and 
hanges of pace. 


from 


More Welding—More Weldors 
Welding activity multiplied in 

volume. This was inevitable because 
var production is so largely steel 
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Betty King, who made record 
time in converting her talents 
from stenography to welding. 


production. It followed also that 
more welding demanded more weld- 
ing operators. There was an immedi- 
ate expansion of welding training 
facilities, both public and private, and 
thousands of men and boys rushed to 
learn this trade which promised 
quick employment at very high 
wages, But altogether too much of 
the new training program was laid 
out on pre-war lines. 

In order to meet the unprecedented 
demand for weldors in our vital war 
industries, we should abandon all 
previous concepts of industrial train- 
ing and adopt short cuts never be- 
fore contemplated. Industry has ac- 
complished miracles in the erection 
and tooling of new plants. The weld- 
ing fraternity must accomplish an- 
other miracle to furnish the man 
and woman power to make these 
plants produce. 

News releases have informed us 
of numerous cases where farms and 
prairies have become gigantic indus- 
trial plants in three or four months. 
As an illustration of what can be 
done and what must be done in the 
field of training, let us cite the case 
of Betty King, a stenographer who 
started from scratch and became a 
full-fledged aircraft weldor. 


Trained in 13 Days 


Betty had never seen an arc weld 
ing machine until she started het 
course in welding. After thirteen 
days of training she passed the Army 
test and started welding for North 
American Aircraft, Inc.—not on re 
stricted specialty work but on gen 
eral run of the mill welding on the 
production line. This, we believe, is 
a record. Bear in mind, please, that 
the aircraft welding qualification test 
is a severe one and that all welds 
made in production are 
rigid inspection. 


subject to 
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Betty King’s experience appears 
to be contradictory to much of the 
current thinking on the subject of 
training welding operators. The ques- 
tion naturally arises as to how she 
could be qualified so soon. There are 
two answers. Betty is a bright young 
woman of 19 years, possessed of a 
mind that is eager, energetic and 
aggressive. The ability and the will 
to learn can govern the tempo of in- 
dividual progress and, under war 
conditions, should be allowed to do 
so regardless of the academic im- 
portance of schedule disciplines. 
Secondly, all orthodox methods of 
instruction were discarded and a new 
“streamlined” training system was 
put into effect. 


Principles and Practices 


It is in the nature of this stream- 
lined training system that it does 
not yield to description by formal 
outline. Following are some of the 
more important principles: 

1. Classes are reduced in number 
so that the instructor can give a 
reasonable amount of time to each 
individual student. (This is very im- 
portant.) One instructor should 
never have more than eight students 
under his guidance at any one period. 

2. Right at the start, students are 
taught to set the controls of their 
welders to suit the job at hand. The 
beginner who gains early mastery 
over the equipment rapidly acquires 
control of confidence. 

3. School work is devoted entirely 
to actual welding practice. 

+. Instruction is given in various 
welding phases, not on particular 
parts or pieces. 

5. Students start and finish on 
light weight material. It is easy to 
increase the amount of current and 
weld on heavy material, but it is very 
difficult to decrease current and weld 


TRAINING 47 











' 
' 
' 
' 








on thin stock if the student has been 
taught on heavier material. 


Teachers Must Be Good Weldors 


Selection of instructors has been 
sadly neglected. The instructor 
should be a first class weldor himself. 
Even this is not enough unless he 
also has the ability and the necessary 
patience to impart his knowledge to 
the student. Today, the general atti- 
tude toward our war aims of weld- 
ing instructors should be carefully 
scrutinized. The window dressers 
and ornaments must be weeded out. 
Good instructors work harder than 
their students. 

We grant that Betty King is an 
exception, and that the average stu- 
dent is not able to pass the Army 
test in thirteen days. However, we 
do have a number of students who 
have passed the qualification test in 
both arc and oxy-acetylene welding 
in 17 or 19 days after they started 
training. 

Under war conditions, we want 
welding operators, not potential weld- 
ing engineers. For this reason, no 
theory of welding, no books or 
pamphlets are supplied to the stu- 
dents during the instruction period. 
All that will come after they have 


A class of feminine 
weldors who averaged 
less than three weeks 
time to complete the 
training course. 


passed their qualification tests. There 
is plenty of time for them to study 
after they are at work on the firing 
line. Our crying need now is immedi- 
ate -preparation for production. 
Previously, the average welding 
student has required eight to ten 
weeks of instruction. Under this new 
method, two to three weeks does 
the job. The intensive streamlined 
course takes less of the instructors’ 
time and uses it to better advantage. 


fe ee 


Elimination of all training frills con 
serves electrode material, which 
becoming more and more difficult 
obtain for training purposes. 

On the whole, our record here cet 
tainly indicates that there can b 
considerable improvement in th 
usual methods of welding instruction 


* * 


Photos reproduced by courtesy o! 


Wilson Welder & Metals Co., In 
New York City. 


Welding Foils Thieves 


7 HANKS to the police and an arc welder, 
- unpatriotic scrap thieves who stole a 
drag line bucket failed to interrupt the 
construction of a North Carolina military 
airport. 

Armed with an acetylene torch, the 
thieves had cut the bucket into six 
pieces as shown in the left picture be- 
low. The pieces had been sold for scrap, 
but police authorities spotted them on 





a freight car enroute to the mills and 
shipped them back to the airport con- 
tractor. 

The bucket was constructed from % 
in. and % in. mild steel with a man- 
ganese wearing lip. It could be repaired 
by welding, promised Emmett C. AIl- 
dredge, job weldor from Dunn, N. C. 
He flame-cut for V-grooves and welded 
the fragments with ys and 4% in. mild 


steel, general purpose, shielded-ar 
electrodes. 
The restored bucket is shown in 


right hand picture. It looks and 
like new. The welding repair job 
quired ten hr. and cost $90. A n 
bucket of this size would ha 
$365 and necessitated several we: 
delivery. 

Photos by Hobart Brother 


This bucket was stolen by thieves, who cut it into six pieces. These were found by the police, and the bucket was reconstructed by arc welding. 
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EXPANDED FACTORY PRODUCTION NOW PERMITS 
Immediate Delivery of 


WELLS ‘Suregrip HOLDERS 









Proved by 16 Years 
of Nation-wide use 


Now, with our production facilities greatly ex- 
panded, we can again make immediate delivery of 
fully insulated (illustrated) and non-insulated Wells 
Holders in large quantities. Order NOW through 
your local distributor or write direct. 


Perfect Balance S peeds Work 


Welders who have “used ’em all” and new hands 
alike choose Wells “Suregrip” Holders. They are 
light, perfectly balanced, and the handle stays cool 
even on continuous heavy work. 


The Wells positive vise-grip principle—intro- 
duced by us 16 years ago—enables “Suregrip” Hold- 
ers to grip electrodes of all sizes in any desired posi- 
tion. Positive contact prevents overheating and burn- 
ing of notches in the vise jaws—hence the life of 
Wells Holders is increased and replacement costs 
are cut, 


Ventilated handle is constructed of shatter-proof, 
fabric-reinforced plastic. “Suregrip” Holders are 
able to stand up under severe service conditions. You 
will like them for their long-run economy—your 
operators will like them because they are practical, 
easy-operating tools. 


Wire or write for prices and literature, or ask your 
distributor, Wells “Suregrip’ Holders are available 
in 300 and 400 Amp models; fully insulated and non- 
insulated types. 


Patented 


Ventilated Handle 


Stays Cool! 





Positive Vise Grip 

— No Springs 
1. Using the new electrode as 
a pry, the vise is opened and 
the used wire dropped by a 
simple quarter turn of the 
handle; 2. a quarter turn back 
clamps the new electrode POSI- 
TIVELY and in any desired 
position, No springs or pro- 
jections. Vise assembly is re- 
placeable in a minute without 
removing cable from _ the 


THIS SPRING SNAPS INTO THIS NOTCH 


Jaw Insulators Replaced on the Job in a Few Seconds 


1. Break off old insulators. 2. slide new insulators into place on the 
jaws. When you have the insulators you have all you need. The insu- 
lators can't come loose in service. Newly developed plastic resists high 
heat and has no laminations to peel away under charring temperature. 


Manufacturer 





5886 COMPTON AVE., LOS ANGELES, CALIFORNIA 
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Toreh Tips to Order 


New multiple-flame tips were made for 
oxy-acetylene welding torches when ex- 
isting equipment proved inadequate for 
special war emergency production tasks. 


By H. S. CARD 


Director, Product Development, 
Formed Steel Tube Institute 












































Fig. 1—Heating the end area of a welded steel tube for hot flanging by means of a 12-flame ring-type 

torch tip. This sketch was drawn only to give the general idea and is not to scale, Actually, the torch 

should be much larger to be in proportion to the ’/s in. diam tube. The assembly is held in a fixture so 
that forward portion of torch is submerged in water for cooling. 


EVELOPMENT of special multi- 
D ple-flame tips for oxy-acetylene 

welding torches quickened the 
speed of emergency production 
schedules in two instances in a mid- 
western plant. In both cases, a way 
was found to get production with 
the equipment and materials already 
on hand. 


Heating for Hot Flanging 


The first job was to heat the end 
area of a welded steel tube for hot 
flanging. The plant’s equipment in- 
cluded an electric induction heater 
of suitable capacity, but only one, 
and it was needed to heat the oppo- 
site end of the tube for closing. To 
wait for delivery of a second induc- 
tion heater would mean a cut of 
nearly 50% in the possible produc- 
tion rate, 


It was decided to make use of the 
high-temperature oxy-acetylene flame. 
The plant’s tool engineer designed a 
ring-type tip to fit a conventional 
welding torch, Fig. 1. The ring tip 
was machined from solid copper and 
drilled to provide 12 flames, directed 
slightly toward the center line of the 
ring. When the end of the steel tube 
is thrust through the ring, as shown 
at upper right in Fig. 1, the flames 
impinge on the entire periphery of 
the end area, and it is only a matter 
of seconds to get the temperature 
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required for flanging. Since the time 
needed for flanging is very nearly 
the same as time taken for closing 
the opposite end of the tube, the pro- 
duction of complete tube parts is 
practically continuous. 


Second Job: Silver Soldering 


The second task was the silver 
soldering of a small outlet connec- 
tion to a welded steel tube of larger 
diameter, Fig. 2. This was on a large 
order, placed on short notice and 
wanted in a very great hurry. There 
was no time to obtain special weld- 
ing apparatus, no time to give a 
weldor the special training needed to 
make this weld in thin tubes so as to 
produce a smooth joint and not burn 
through the tube wall. 

At first an attempt was made to 


fuse ;, in. silver solder rings 
around the joint, using a small gas 
welding torch. Trouble immediately ! 
Application of the high temperature 
flame caused the silver solder to run 
away before the tube wall was suffi- 
ciently heated. 

The sketch, Fig. 2, shows how the 
difficulty was overcome by heating 
the tube inside. A button-type torch 
tip was made from a small piece of 
copper rod stock ; this tip was joined 
to the mixing chamber of a small 
welding torch by means of a small, 
straight copper tube which permitted 
the flame to be inserted inside the 
larger steel tube. The torch tip was 
designed to furnish six flames, 
equally spaced on a circle somewhat 
larger than the diameter of the outlet 
connection. 

The result of this arrangement is 
that the outlet connection acts as a 
chimney, drawing the flames inward 
and concentrating the heat on the 
joint area. The steel is heated first, 
and is at just the right temperature 
when the silver solder melts. Only a 
few seconds are needed to complete 
one of these joints, and the heat is 
so well regulated that “leakers” ar¢ 
practically nil. 

These two procedures have proved 
to be so efficient that the word 
“makeshift” does not apply to them 
They have made it possible to get 
into fast production — immediately 
at reasonable cost, utslizing apparatus 
and materials already on hand 





Fig. 2—Joining a small outlet 

connection to a welded steel 

tube of larger diameter. Torch 

tip is inserted inside the tube 

so that flames heat the area 

to be silver soldered from the 
under side. 
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TO SEE THAT 
t1ME NOR MATERIAL 
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Official U. S. Navy Photograph 


* When an experienced welder goes to work for the Navy, they don’t just turn 
him loose on the job. Even the best of new men are trained with great care to 
work to Navy requirements—and are checked by experts. 

Certainly, with the material and delivery situation as it is, it is good business to 


see that all industrial welding procedure is carefully WELDING STAINLESS? 

: : You will find a great 

checked—that electrodes of the proper size, leaning deal of practical infor- 

mation on Stainless 

Steel and Stainless Steel 

Welding procedure in 

R : = 4 ' . this 9x12 booklet. Get 

wasted—that no excess is deposited in the weld. ee a copy from your local 
PAGE distributor. 





toward larger sizes,are used—that no electrodes are 


WELDING ELECTRODES 


PAGE STEEL AND WIRE DIVISION + Monessen, Pa., Atlanta, Chicago, New York, Pittsburgh, San Francisco 


AMERICAN CHAIN & CABLE COMPANY, Inc. 
BRIDGEPORT, CONNECTICUT 
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Dual Service Truck Tank 
By C. C. LYNDE 


To provide drinking water for the 
maintenance crew, and also to carry 
gasoline for washing valves, tools, 
hands, etc. after working in heavy oil, 
the weldor for an oil production com- 
pany built a single truck tank which 
not only lessened the weight of equip- 
ment but also saved steel. 

The job was begun by cutting one 


A welded partition on the inside of this truck 
tank makes it possible for the maintenance crew 
to draw either water or gasoline. 








Anaconda 997 Low-Fuming Rod repairs this fractured press gear for 
punching artillery shell discs ... has vital press back working 
inside two weeks ... saves several months delay for replacement. 


When this large gear on a press punching 
out shell discs cracked and groaned to a 
stop, it was apparent that a new gear 
could not be obtained for several months. 
But production was interrupted for only 
two weeks—thanks to repair welding with 
Anaconda 997 Low-Fuming Rod. The 
Hebeler Welding Company of Buffalo, 
New York, well-known specialists, did 
the job using 125 pounds of rod and 


900 feet of air and gas. Chipping and 
welding required but 55 man hours. 
This is but one of countless instances 
where Anaconda Welding Rods includ- 
ing Anaconda 997* and Tobin Bronze* 
have saved invaluable production time 
in war essential industries. Consider their 
use before scrapping any important ma- 
chinery that seems beyond salvage. «0a 


*The trade-marks ** Anaconda’ 
are registered in the U. s ne 


Wy i 3 Bronze’’ 


i Apaconta Welding Kode 


THE AMERICAN BRASS COMPANY, General Offices: Waterbury, Connecticut 
Subsidiary of Anaconda Copper Mining Co,+ In Canada; Anaconda American Brass Ltd., New Toronto, Ont. 
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end from a standard tank, A 
with diam 1 in. greater than 
side measurement of the 1 
welded across to seal the ta 
pletely. Then a band of tar 
was fitted to the end removi 
first cutting operation, and tl 
was welded to the outsids 

size partition. Two tanks 
formed, effective ly separated, 


mounting for the two and 
saving of one head or end 
Outlets welded to the base ps 
lines to be brought out to thi 
the tank for drawing either wa 


gasoline. The water line was 
through a sand box, through 

a bypass connection from th 
exhaust permitted the circulat 
hot exhaust gases in winter in o1 
prevent freezing. The water valy 
wrapped with burlap and covered | 
discarded inner tube split len 
This kept the water cool in su 
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Crane for Gun Turrets 





A gantry crane 12 ft high and : 


of arc welded steel tubing is bein 
to lift heavy gun turrets at a mid 
war plant. The crane is 4 ft wid 
the base and carries act 
steel I-beam 9 ft long and 6 in. w 
It is mounted on 6 in. ca : 
The framework was mad A 
in. tubing (standard pipe), reinf : 
with 34 in. steel webbins é 
Four lengths of tubing, fastened , 
end, were arc welded t 
3 
s 





Arc welded gantry crane 12 ft high, manufac 
tured from steel tubing in order to Iliff heavy 
gun turrets. 
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tried 
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n ot 
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was 
by a 
Wise 
mer, 


ised 


eh i ee ee 


nework of tubing, 4 ft long and 
t wide. As further support, four 
oths of tubing were fastened from 
base frame to the supports, these 
ng attached at points 7 ft above the 
At these points, further bracing 
ning parallel to the width of the 
ver frame was welded. 
[his crane was constructed by the 
lori Pipe Co., St. Louis, at a total 
st of $116.90. Labor cost was $34.50, 
teel cost $12.70 and tubing $34.40. 


» « 


Spool Silver Brazed 


Big guns and their turrets are con- 
trolled by mechanisms of which an 
important part is the light-weight brass 
spool shown in the accompanying il- 
lustration. 





Handy & Harman 


Photo by 


This light-weight brass spool is permanently joined 
to a brass tube by means of a low temperature 
silver brazing alloy. The joint, made easily 
and rapidly, is stronger than the brass itself. 


The brass end-piece of this spool 
is fitted on a brass tube and joined per 
manently by a silver brazing alloy. The 
low brazing temperature of the alloy, 
1175 F, makes it possible to eliminate 
distortion whereas the previous method, 
using a high temperature base metal 
brazing alloy, had considerably dis 
torted the spool 


>» < 
Stop for Pipe Line 
By M. T. PATE 


To enable welding to be done on a 
pipe line carrying petroleum products 
without danger of explosion, the weldor 
for a pipe line company devised the 
special stop shown in the picture below 

Two pairs of rubber 
to drive the usual pipe line 
through a line of given diam were run 
on a threaded bolt. The outer end of 
the bolt was welded to a washer of 


washers used 


scraper 


% in. steel plate, slightly smaller than 
pipe diam. A nut and large eye wer¢ 
placed outside the collar to afford 


means of gripping for tightening 

The other end of the stop per was also 
made of a steel disk of size to slip 
within the designated pipe. A nut was 
welded to the center of the disk. The 
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fit of nut on thread was 





Pipe line stopper. Two pairs of rubber washers 

were placed with bevels alternating in oppo- 

site directions on a threaded bolt of the proper 
diam to fill the washer shank holes. 


JAILBURN 1 CUTTING 
SPRAY | INISHHG EQU 


eared for WAR toda y 
—or P/AAS3 tomorrow 


to encourage making up of the bolt in 
the nut when the device was placed 
within a pipe and the bolt tightened. 

By tightening with a bar or wrench 
placed through the eye a seal can be 
effected against considerable pressure. 
This stop is more effective than the 
usual field method of ramming up an 
earth dike inside the pipe, and it does 
not require inflation equipment as do 
stops based on an expanding unit in 
which the force is applied by com- 
pressed air. After welding, the unit can 
be readily loosened and taken out 
through gate, tee or other connection 
down the line. 





Through two wars and for almost half a century, 


The Alexander Milburn Company has been serving 


Government and 


may be relied upon for superior, 


Industry. Milburn 


Equipment 
dependable 


service under stress of the most adverse conditions. 


Write for Catalog. 


The ALEXANDER 


MILBURN 

















Company 






1403 W. BALTIMORE ST., BALTIMORE, MD. 
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Photo by The Linde Air Product 


Traveling at a constant speed of 16 
minute, these oxy-acetylene cutting n 
split two 35 ft channels simultaneous 


Per 


Nines 


Flame Jigsaw 


Two oxy-acetylene cuttir 
are being employed to split 
U-shaped channels in half in 
provide stiffeners for structura 
The channels are loaded tw 
onto a special jig and clat 












| cutting torch (see _ illustrat 
mounted on a floating mechani 
bottom of the machine rides a 
templet, thus automatically pz: 
the zig-zag line of cut, whicl 
selected because it results in a 
_ — of weight and steel while maint 
the strength necessary to the bi 
Announcing e 
2'New cant -C=F POSITIONER 
Flame-Cut Gear Saves Shutdown 
Capacities: Capacities: The rolling crew of a steel 
20,000 Ibs. 30,000 Ibs. facturer were taking down a plat 
in order to grind the 60 ton back 
i 20 inches away 24 inches away | ‘polis when th i eteaiadll ni 
from table from table ieee eee rene 
8 inches off 18 inches off 
center center 






















Write for new Posi- 
tioner bulletin WP 22 = 





These new giant C-F POSITIONERS (the one illustrated is the 
smaller) make the handling of really big work easy. With a few 
push buttons a welder can rotate his weldment or assembly in a 
complete 360° circle, can tilt it at any angle thru an arc of 135° 
off horizontal, can move it thru both planes at once to save valu- 
able minutes and stop it at any point so that welds on all parts 
can be made down-hand—can have strong, smooth, flawless fillets. 
Pedestal mounted like all other C-F Positioners, on fixed or 
portable bases, these giants can be set at heights and in posi- 
tions to give maximum convenience and floor clearance. They 
come with either constant or variable speed table rotations. 





) POSITIONER 


sf~w—  CULLEN-FRIESTEDT CO., 


1309 S. KILBOURN AVE CHICAGO, ILLINOIS 














Flame-cut from steel plate 9% in. thick, this 
replacement drive gear was made in five hr to 
replace a broken cast gear on a steel mill 


cast drive gears broken beyond re 
This gear measured 2 ft 11 in. OD 


9% in, face. It could not be reprodu 
by casting without a long and 
delay. 


The head roller put his problem 
to the By-Products Steel Corp., divisi 
of Lukens Steel Co. A ten 
made to correspond to the ‘ 
file. In five hr a flame-cutting m 
had duplicated the big 35-tooth gea 
from a steel plate 9% in. thick. The onl 
machining necessary was to grind tl 
ID to fit the hub of the rol 
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Are you passing your copy of TH 
WELDING ENGINEER on 1 ) 
friends so that they, too, may | 
come better informed on weldin 
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Resistance Welding Fundamentals 
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Definition 

Resistance welding is a pressure welding process 
wherein the heat for welding is obtained by the 
resistance to flow of an electric current. 


Principle 


Resistance welding is accomplished when two or 
more pieces of metal are clamped between copper 
electrodes and an electric current is passed through 
them. Heat generated between the pieces of metal 
reduces the metal to a plastic state; then clamping 
pressure induces fusion. Pressure is required to 
make the resistance between the electrodes and the 
metal low as compared to the resistance between the 
pieces of metal; this condition must prevail when 
power is applied if burning of the working surfaces 
is to be avoided, 


Fundamental Factors 


The three fundamental factors which must be 
controlled in resistance welding are: 
1. Current. 
2. Time. 
2 » _ 
3. Pressure. 


. 


Heat Generation 


It should be remembered that in any resistance 
welding process, the heat is generated within the 
metal and is not heat absorbed from an outside 
source. For this reason, the heat generated in 
resistance welding may be determined by the simple 
formula: Heat equals (Current )* times Resistance 
times Time or H = [*RT. 


Heat Generated 


The energy represented by the expression I-RT 
may be expressed in electrical units as watt-seconds 
or heat units as calories. If expressed in calories, a 
factor of 0.24 must be inserted in the formula as a 
watt-second is 0.24 calories. When resistance weld- 
ing heat is to be discussed in calories, the formula 
becomes: Calories=0.24 I*RT, 





FLASH 











Current Variables 


Resistance welding current has three fundamental 
variables which must be controlled for consistent 
results. These are: (1) timing, (2) characteristic 
of the current wave during welding and (3) value 
of the current for a given weld. 

Timing 

Weld current timing in resistance welding may 
be accomplished by one of several methods. For 
example: (1) manually timed magnetic contactors, 
(2) mechanically timed magnetic contactors, (3) 
electrically timed magnetic contactors, (4) synchro- 
nous-motor-operated contactors, (5) electrically or 
mechanically timed ignitron tube contactors, (6) 
fully synchronous electronic timers. 


Resistance Factors 

The resistance in resistance welding is obtained 
from three sources: (1) The specific resistance of 
the material to be welded ; this resistance is constant. 
The resistance from the other sources varies accord- 
ing to the pressure used. These resistances are: (2) 
resistance between the electrode and the work and 
(3) resistance between the pieces to be welded. 


Pressure Methods 


Pressure in resistance welding may be obtained: 
(1) mechanically, (2) pneumatically, (3) hydraulic- 
ally, or (4) by a combination of one or more of 
these means. 


Spot Welding Variables 


Ten variables affect spot welding results: 


1. Human element, 
2. Pressure. 

3. Current. 

+. Time 

5. Material. 


6. Length of horns. 

7. Distance between horns. 

8. Power factor of welder and circuit. 
9. Condition of electrodes and work. 
10. Type and condition of work. 
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SOUNDER, MORE UNIFORM SPOT 
WELDS IN ALUMINUM ALLOYS! 


SCIAKY* WELDING PROCESS 


SCIAKY VAR tran ” 
PRESSURE ron FORGES” THE METAL 
ou it Operades |____ AFTER THE WELD.... 





The variat 
Sciaky Weld; trode pressure in the t ie ae 


Gir cylinders of dif 





Greas (C-1 and C.2) Ctional 
of ne “ei, mounted onu 
5) mhine. Dual electro-valve = arm : 
/ Control their g S (V-1 and : 2 c 


Ction. Dura 


tion of ea 
c 
S governed h 


by precision 


Stage in the cycle j 
electric controls. 
















l. REST POSI 

Electrode setraceae 

oth electro-valves 
®-energized 

sy pe air 

° 

on ena t0 be exerted Precompression (initial contact pressure) is 


} egg La both cylin. indicated at A. Welding (reduced) pressure 
electrodes. lifting the at B, and Recompression (forging pressure) 

at C. Electrical current is indicated by light 
line. During storage of energy period (1) 
the metal is preheated. The surge of current 
to maximum (2) effects the weld, and de- 
cays, (3) following the exponential curve. 








In spot welding any metal, the inner surfaces of the mass 
pieces being joined are converted from a solid to a i 16 
molten state at the point of passage of the welding ‘tored Energy 


Electric 


current. This conversion in aluminum and its alloys Resistance 








‘ . “pot Welder 
requires a very high temperature which results in 
SuMELDING pres. expansion of the metal in the molten zone. . 
valve is de-ongiect?- The subsequent cooling of this zone is extremely rapid 
P. i i i ; . * * . 
on top of naintained because of the high thermal conductivity of aluminum, 
1 in “g- . * 
der, whine?) So. and also because the artificial cooling of the copper 
ot Piston in noe - electrodes with which the aluminum at high tempera- 
i i Y 4 . * * * 
the dowaneutalizes tures would otherwise tend to alloy. This rapid cooling 
‘ Tes- x 
Inder, ont sotecse te causes sudden contraction of the weld nugget and the 
. e F 
secmane es chenrede consequent cracks and internal stresses tend to weaken 
‘ u . 
third of maximum.” the weld 
4.R ; 
again ene ESSION. Both electro-valves ar The Sciaky Process embodies exclusive features to compensate for 
pressure) on under side of cazing (upward air these undesirable conditions. In addition to pre-heating, which offsets 
most inserted fy. nn eee eet the high thermal conductivity of aluminum and in consequence slows 
s . 
pee ~y electrode down the cooling process, Sciaky provides the added protection of a 
5, the same vale “forging’’ pressure to offset the metal shrinkage. Thus the Variable 
sierimd _pre-compres. Pressure Cycle combines with the Stored Energy Principle and the 


sion. 





exclusive pre-heating feature to insure welds of sound metaliurgical 





quality. ; 
As a result, the Sciaky Welding Process is preferred by practically 
all major manufacturers of air craft. 


SCIAKY BROS. 


Manufacturers of a Complete Line of D-C and 
AC Electric Resistance Welding Machines 
4915 West 67th Street, Chicago, Illinois 
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Giant Electrode 


% A “man-size” coated electrode, % in. 
28 in. long, is the new Armorac 
[ype B, said to be the largest welding 
| now being made and designed ex- 
ssly for welding tanks. This elec- 
de, manufacturer states, will increase 
ld metal deposition to a rate four 
1es over estimates contemplated prior 
its development. The new large size 
wes its practicability to the type of 
ating, which permits use of the rod 
lown to a small stub without cracking. 
\rmorac Type B electrodes are also 
made in ve, 4%, vs, %4, Hs, os and ! VY in. 
diam. ge of fs in. and larger operate 
on both . and D-C current. 
Bair pheomaien (available solely 
holders of ordnance contracts), may 


be obtained from Alloy Rods Co., 


York, Pa. 


Hydraulic Drill Vise 


% Though intended primarily for drill 
rk, the new Studebaker “Drilvise” is 
suitable for many other kinds of jobs 
well. It is hydraulically operated. 
Vork, placed between open vice jaws, is 
ripped by depressing center foot pedal 
tight pedal moves the jaw a maximum 
"s in, for each downward stroke 
f the foot, exerting up to the maximum 
pressure of 10,000 psi. The left pedal, 
lepressed with one downward move 
ment of the foot, releases work held 
between the jaws. 
Further details may be obtained fron 
the Studebaker Machine Co., 9 S. 
Clinton St., Chicago. 





The ''Drilvise'’ is foot controlled, giving operator 
the use of both hands for the machine on which 
vise is mounted. 
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Crater Filler 


% A new crater filler has been an 
nounced for use with the General Elec 
tric “Strikeasy” singl 


G-E crater filler, DL-8020711G1, for use with 
Type WD "'Strikeasy'' are welder. 


welder. This device is designed to pro- 
vide very close auxiliary control of heat 
and to permit tapering off of the 
welding current at the end of a bead 
in order to fill the crater which would 
otherwise be left. It is not intended 
to replace the control unit on the 
welder but is to be used only to in- 
crease or decrease the heat setting to 
accommodate abnormal conditions at 
the beginning or end of a weld (or 
during a weld, if necessary). Normal 
welding heats, stresses manufacturer, 
should be adjusted in the usual way. 

yperator ari he crater filler is, essentially, a 
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combination of a foot-operated rheostat 
for reducing the current and a field 
forcing switch for providing a “hot” 
start or an increase in welding current 
when required. Both increase and de- 
crease of current may take effect in- 
stantaneously. At the time of breaking 
of the arc, however, the crater filler per- 
mits either a rapid or a slow decrease 
in current down to the point where arc 
is extinguished. This permits the opera- 
tor to suit the rate of current “fad- 
ing” to the conditions of the particular 
weld and assists him in mastering the 
technique of finishing a bead without a 
crater, 

The crater filler is also helpful when 


working with thin material such as air- 
craft tubing where normal welding 
heats are low, as it takes care of 
“emergency” conditions for which nor- 
mal welding heats may be insufficient. 


» « 


Radial Spot Welder 


*% A radial-type gun spot welder, P-1-R, 
is now being offered by Sciaky Bros., 
4915 W. 67th St., Chicago, in both 
stationary and buggy-mounted units. 
It is equipped with a special Sciaky 
welding timer and operates on single 
phase A-C, 220 or 440 volts. Hydraulic 
pressure is supplied by a hydro- pneu- 


yous DOCKSON 





DISTRIBUTOR 


Nowadays the password is speed. Speed 
of delivery. Dockson Corporation is pre- 
pared to make immediate shipment on 


Federal Specification Plates. 








matic booster, which can feed 
able to supply a maximum ek 
pressure of 1,800 lb with 90 ps 
supply. 

Fixed or crowded jigs can be 
reached with the portable by 
mounted welding gun (illustrated 





New Sciaky radial spot welder, 
is available in either stationary or buggy-mounted 
(illustrated) units. 


P-1-R, which 


maximum area reached by the 
unit is 


ary represented by a cir 3 
21 ft. diam. i 

Secondary cables are thin, flexib! 4 
and short; the reduction in the usua a 
size of secondary cables is mad fal 
ble because of the use of fixed heavy a 
copper bars (water-cooled) in the lens 4 


of the secondary circuit 
In steady production conditi 


welder is capable of welding: corrosi 
resisting steel, pickled stec l, zinc-coated 
steel and Monel metal in thicknesses 





from 0.016 in. plus 0.016 in. up 





in. plus 0.064 in. It will also weld 
unequal thicknesses up to a total we 
thickness of 0.500 in., provided that 
of the two thicknesses does not ext 
0.040 in. 
In welding pickle d mild teel 
standard steel, a speed of 180 satisfac 
tory spot welds per min can be attair 
on thicknesses up to 0.032 plus 9.032 
Speed decreases as the sheet thickne 
increases. 2 
es 
Cable Coupler i 


% The Burndy “Hyclasp” is a sepa 
able coupler for wires and cables, sa 
to be particularly useful for weldin E 
cables as well as for quick disconne 
ing of equipment that must be period 
cally tested. Type YK, illustrated, car 


New separable cable coupler {also known as a 4 
jack knife connector) for quick making or 
breaking of circuit. 








be supplied for Navy, standard, flex 

ible and extra flexible cable in size 

from No. 4 Stranded to 1,000,000 « 

plore 430), CORPORATION mil, It is connected by means of th 

isin “Hypress,” a hydraulic tool Burndy 

DOCKSON 2834 Wabash Avenve Detroit, Michigan Engineering Co., Inc., 459 East 133r 
St., New York City 
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Those in our Nation's Armed Forces may con- 
tinue to read The Welding Engineer at the special 
reduced price of $1.50 per year for the duration. 


» « 


Radiographic Laboratory 
Opened at Illinois Tech 


% A laboratory for the X-ray and 
mma-ray examination of metals for 
America’s war effort has been com- 
leted at the Illinois Institute of 
lechnology, Chicago, to train experts 
in the radiographic inspection of metals 
nd metallurgical welding and casting. 
Approximately $4,000 is invested in the 
equipment, which includes a 200 kw 
X-ray tube and 100 milligrams of 
radium. 


A class of 25 men will be in constant 
training in X-ray and radium testing 
under the direction of Dr. Otto 
Zmeskal, designer of the new labora- 
tory. A special 10-week course in this 
subject is offered for students who 
have had either college-level physics or 
experience in conventional X-ray tech- 
Graduates will become inspec 
tors for both private war industry and 
for the Army and Navy ordnance dis- 
tricts. 


nique. 


work in- 
all three 
main groups of metals used in war pro- 
duction; namely, brasses and bronzes, 
the ferrous metals of armor and battle- 
ships and the 
of aircraft. 


The class and laboratory 
cludes training in inspection of 


aluminum and magnesium 


» « 


Lincoln Electric Co. 
Donates Scrap Rubber 


*% Between 2,500 and 3,000 lb of scrap 
rubber was donated to the U. S. Gov- 
ernment by The Lincoln Electric Co., 
Cleveland, during the recent scrap rub- 
ber drive. The rubber consisted of scrap 
mule tires, ends of welding cables, 
rubber gaskets and discarded V-belts 
~all of which had been accumulating 
around the plant for about three months 
prior to the drive. 


Personals 


Two department managers have 
elevated to vice-presidency positions 
with the Whiting Corp., Harvey, Ill. 
They are: H. W. Anderson, vice-presi- 
dent of the Aviation Div., and M, J. 
Rice, vice-president of the Quickwork- 
Whiting Div. 


been 


» < 


G. P. Longabaugh has been appointed 
section manufacturing engineer on the 
headquarters subcontracting staff of 


Tre Wetpinc ENGINEER—SEPTEMBER, 









Westinghouse Electric & Mfg. Co. In 
this assignment, he will assist the many 
outside manufacturers who receive sub- 
contracts for war work from Westing 
house. 

ee < 


William L. Davis, formerly superin- 
tendent of the Texas warehouse of the 
Tennessee Coal, Iron & R. R. Co., has 
joined the Scully Steel Products Co., 
United States Steel Corp. subsidiary, 
as manager of operations. James R. 
Beers, sales representative in the Mil- 
waukee sales office for Scully, has been 
appointed manager of this office to 








ATLAS No. 


weights. 


Heavy duty weights. 


No. 3 


in standard and heavy duty weights. 


No. 4 
ATLAS No. 4 TOMAHAWK 





you are interested in. 


Cut your Weld Cleaning costs by equipping your welders 
with Atlas Weld Cleaners. Many models and weights to 
choose from. Select the model most adapted for your work 
and standardize. Specify Atlas. 


| TOMAHAWK 
Double Chise! Head. Flex-O type Handle—Built in standard and heavy 


ATLAS No. 2 TOMAHAWK 
Cone and Chisel Head. Flex-O type handle. Built in Standard and 


ATLAS No. 3 TOMAHAWK 
Double Chisel Head. Stee! reinforced wood handle. Built 


Cone and Chisel Head. Stee! reinforced wood handle. 
Built in standard and heavy duty weights. 


Contact your Dealer—if he doesn't handle the Atlas line, write direct for the tools 


succeed John E, Hayes, who retired 
after 26 years with Scully. 


» « 


Paul W. Norris, J. T. Hively, George 
L. Avery and Walter H. Hackett have 
been promoted to new positions with 
the Denison Engineering Co., Colum- 
bus, O. 

Mr. Norris, who was formerly man- 
ager of purchasing and production 
planning, has been made manager of 
marketing. Mr. Hively, formerly head 
of the personnel and public relations 
department, has been made manager of 
purchases. 

Mr. Avery, formerly office manager, 
now assumes the duties of manager of 
priorities and production requirements. 
Mr. Hacket, formerly assistant man- 
ager of personnel, has been made man- 
ager of personnel and public relations. 






















WRITE FOR ATLAS 
FOLDER ILLUSTRAT- 
ING AND DESCRIB- 
ING OTHER MODELS 
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Bronze Electrode Bulletin 


“Ampco-Trode 10” is the title of a 
6-page, letterhead-size bulletin describ- 
ing in detail a new all-purpose, coated, 
aluminum bronze electrode which is 
now available in diam from #z to % in. 
The bulletin gives the physical prop- 
erties and chemical composition of this 
electrode and also describes procedures 
for various types of metallic arc weld- 
ing, including cast iron, cast manga- 
nese bronze, Muntz metal and brass. 
A number of diagrams illustrate meth- 
ods of welding, deep groove prepara- 
tion, building up metal on vertical sur- 
faces, weaving sequence and method of 
depositing beads. Ampco Metal, Inc., 
1745 S. 38th St., Milwaukee. 


» « 


Positioner Booklet 


Welding positioners, their function, 
investment value and features, are the 
subject of Bulletin WP-22, “C-F Posi- 
tioners,” just issued by Cullen-Frie- 
stedt Co., 1300 S. Kilbourn Ave., Chi- 
cago. This is a 16-page letterhead-size 
bulletin, profusely illustrated by pho- 
tographic reproductions of positioners 
at work in many industries. Both port- 
able and fixed types of positioners are 
covered 


Electronic Control Booklet 


A new 38-page illustrated booklet, 


B-3102, giving a simplified explanation 


of electronic control for resistance 
welding, may be obtained from any 
district office of the Westinghouse 


Electric & Mfg. Co. This booklet illus- 
trates and describes the various types 
of electronic and explains 
where and how is applied. In- 
cluded in the same publication are 
three pages of application data on the 
choice and application of a single phase 
A-C resistance welding control, an 8- 
page bulletin on fundamental electronic 
circuits, and a discussion of the cathode 
ray oscilloscope and its application to 
welding timers. 


controls, 
each 


» <« 
Clamp Catalog 
Adjustable Clamp Co., 417 N. Ash- 


land Ave., Chicago, announces publica- 
tion of its new Catalog No. 16. This is 
a 36-page book, 6 by 9 inches, entirely 
devoted to the “Jorgensen,” “Pony,” 
and “Mark” lines of clamps and clamp 
fixtures. Extensive information on the 
“Jorgensen” shielded weldors’ clamp is 
given on pages 22 and 23. The catalog 
is printed in two colors throughout. 


» « 
Are Welder Leaflet 


Much information on the Larkin arc 


welder line is given in the single-page, ° 





letterhead-size leaflet just publis! 
Larkin Lectro Products Corp., 


Taaffe Place, Brooklyn. Th: 
feature an instant, easily 

arc in all positions. They ar 
for practically all welding j 
heavy duty structural work t 


sheet metal welding 


Hard-Facing Bulletin 


Uses of Amsco Dic weld, 
welding rod f salvaging 
etc., are described in a 4-pa 


head-size folder, Bulletin No. 742W. 
just published by the American Mans 


nese Steel Div. of the Amer 
Shoe & Foundry Co., 389 East 
Chicago Heights, Ill. Diev 

loy containing chromium, n 
silicon and carbon; it provides a 
metal which is air-hardening 
posited but which may | 
through proper heat treat: 


machining and later rehard 
a desirable range 


Booklet on Metering 


An 18-page illustrated | 
kva demand metering, B-3135 
secured from Departmert 7-N 
Westinghouse Electric & Mig. C 
East Pittsburgh, Pa. This | klet 
lines the most recent devel 
explains how kva demand 1 
be used with existing facilit 





For ALCLAD Spot Welding — USE TRI-TROL—The Complete 
WELD-CONTROL and Sequence Panel, with Automatic HY-LO 





Industry knows of the Heat Treatment of Steel, and how im- 
portant the Cooling Process is. National just applied this 
idea to Aluminum Welding. and brought this treacherous 
metal under the Control of Tri-Trol dials. At the right, you 
observe how Tempered Heat is used to alter the extent of 
penetration, in 2 pieces of .016” Alclad sheet. 


NATIONAL TIME & SIGNAL 


Current Flow 


Passes very high Weld Current for 2 
cycle, followed by variable Tempered 
Heat for the balance of the Weld Interval. 
Prevents Cracks 
Makes Uniform Welds 


Prevents Indentation 
Makes a Ductile Joint. 


Penetration is Regulated by the Dials. 





o a eee 
ea > et 


Both these welds were made in succession. High Current wa 
not changed. Weld time was 2 cycles. Top weld with 40° 
Penetration, used Tempered Heat 40%, off High Heat. Lowe 


weld, with 50% Penetration, used 25%, reduction. 


600 E.MILWAUKEE AVENUE 


CORPORATION 
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ctrode Conservation 


Kurz, Detroit, assigned to General Mo- 


against the work. Also included are a 





4 _ tors Corp., Detroit. Filed March 19, distributor having a plurality of sec- 
. help along the “fight waste 1941. Assigned Aug. 18, 1942. This pat- ondary leads and a rotor for distrib- 
d paign, Airco has just issued a new ent pertains to a machine for welding  uting current successively to them. Sev- 
age, letterhead-size bulletin which issemblies requiring a large number of eral electrodes are connected to each 
udes a series of six shop posters spot welds. The combination includes secondary lead, each group of elec- 
gned to aid arc welding operators support, a plurality of welding ele: trodes simultaneously contacting the 
lo more useful work with every des carried on the support, fluid op- work and including only part of the 
trode. Posters are perforated and rated devices for bringing the elec- electrodes connected with each secon- 
be readily detached and tacked on trodes against the work, back up elec dary lead. 
p bulletin boards. wae poster rodes carried by the support, means for ee 
istrates a common wastetul practice expanding the support to straddle the . , : ~ 
1 then shows the corresponding good i aad ants for pulling the Spot Welding Gun 
ictice. Copies of this booklet, “Make back-up. electrodes down against one 2,293,511. Joseph R. Lex, Detroit, as- 
, lo the work of 4,” may be obtained side of the work to pinch the work signed to General Motors Corp., De- 
, thout obligation by addressing the when fluid is turned into the fluid de-  troit.Filed Oct. 28, 1935. Issued Aug. 
‘ Air Reduction Sales Co., 60 East 42nd ices to bring the other electrodes 18, 1942. A device for welding bars. It 
¢ New York City, or the nearest 
’ rco district office. rm TERS, C5 
» « 
eee THIS POSTER IS YOURS FOR 
. Lincoln Booklet 
| THE ASKING* 
r The Lincoln Electric Co., Cleveland, 


has just published a 12-page booklet, 
“Intelligent Selfishness and Manufac 
turing,” written by President James ¥. 
Lincoln to explain the arrangement 
which his company has had over the 
ast 28 years with regard to “incentive” 
payments to employees. This policy 
has gone through several booms and 
slumps and has covered a long enough 
period, thinks President Lincoln, to 
demonstrate what might be expected 
from its pursuance generally in indus- 
ry. At Lincoln Electric, considered as 
1 test case, the results have been wholly 
satisfactory from the viewpoint of both 
employer and employee. 


Recent Patents 


Spot Welding Electrode 





2,293,523. Harold B. Warren, Cincinnati, 
O., assigned to General Motors Corp., 
Detroit. Filed July 14, 1939. Issued Aug. 
18, 1942. This patent pertains to a 














method of making a spot welding elec- 
trode. Under this method, a block of 
semi-precious metal comprising a cop- 
per alloy is stamped to form a tapered 
welding tip recessed at one end and 
having the end of the wall around the 
recess chamfered. Then a piece of less 
precious copper tubing having a cham- 
fered end is welded to the chamfered 


wien srtee 


*This attractive three-color poster or 
will be sent to you on request. 





The above poster refers to tools reclaimed by the “Suttonizing” welding 


process. This new method can be applied only in our own plant. Tools 
sent to us can be repaired and returned promptly without post heat 





treatment in the majority of cases. 
Wire, phone or write us today for 
poster and further information. 


WELDING EQUIPMENT 





end of the tip, tip being cooled by 
water circulating in contact with it. EUREKA electrodes are sold 
for your use on oil, water 
wt and air hardening steels 
as well as for hot forming 


and cold drawing dies. 


& SUPPLY CO. 
221 Leib Street « Detroit, Mich. 


Multiple Spot Welder 
2,293,535. Frank A. Doll and Charles 
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includes two bar conductors, closely ad- 
jacent but insulated from each other; 
a bridging tool comprising a frame in 
which is located a handle forming a 
fluid cylinder; a pair of contacts, one 
moving relatively to the other, for es- 
tablishing a circuit through the con- 
ductors, the work and the tool; and a 
piston reciprocating in the cylinder and 
having connections with the movable 
contact. Piston moves contact to es- 
tablish the circuit when fluid is turned 
into the cylinder. 


Electrode Holder 


2,293,157. Jesse F. McGinnis, Los An- 
geles, assigned to M. L. B. Mfg. Co., 


et <= = 
Om nee 


™ SEPM AWK MAG rEcos 





Hollywood. Filed Sept. 29, 1941. Issued 
Aug. 18, 1942. An electrode holder com- 
prising handle and electrode socket, 





on the job 





24 HOURS DAILY 


In SHIP YARDS, CHEMICAL PLANTS, 
AIRCRAFT, PIPE WORKS, ARSENALS 
and all Defense 

Producing . 
TANKS, GUNS, NAVAL VESSELS 
and AIR PLANE MOUNTS 


other Industries 


LARKIN LOCKWELD ELECTRODES 


for LARKIN WELDERS 
Sproady. Deliveries 


Model # 400C (40-400 amperes) 
Most popular size these days 


MANUFACTURED BY 


LARKIN LECTRO PRODUCTS CORP. 


220 Taaffe Place. Brooklyn N Y © 


Sales offices throughout the country 














The Improved “Round File” Gas Lighter 







The Hood of 
the Improved 
“Round File” Gas 
Lighter is so de- 
signed as to form a 
“pocket” for the gas— 
an exclusive feature — 
which — IMMEDI- 
ATE nition. Get ac- 
quaintes with the many other 
superior, exclusive features of 
Improved “Round File.” 


Circulars and prices on request. 


SAFETY GAS LIGHTER UD. G90) 





Immediate 
Ignition 
Assured 






LYNN, MASS. 
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means for locking at | 
socket, means tf Supportin 
from handle and mean 


mn be Cwe l 
and a current-supply cable. The 


I 


electrical connecti 


means includes a pin member int: 
with the and adapted to ex 
into the end of a 
ductor and a sleeve 
the pin and the 

the cable, 
against the pin 


socket 
stranded cable 
adapted to suri 

separated strand 


compressing the str; 


Electrode Holder 


2,293,159. Ford §S. Miller, Lanca 
N. H., assigned M. L. B. Mfg. Co 
Hollywood, Calif. Filed Sept. 29, 


Issued Aug. 18, 1942. A d , 
prising a hollow handle adapted t 
ceive an electric cable, a frame extend 
ing forwardly from handle and at 
partially enclosing cable, an elect 
socket within the frame, frame ha 
an opening in its ext: fory 
end for reception of electrode, an el 
trical insulating mear ipport 
socket and insulating it f1 frame 

a means for locki1 an electrod 
socket. 


Submerged Melt Welding 


2,293,163. Edward D. Morris, Chi: 
assigned to The Linde Air Products Cc ) 
Filed June 20, 1940. Issued Aug. 18, 1 

A method of plug welding which « 
prises deposition of a granular fusi 
mineral welding material upon a li: 
area of the work and inserti 

end of a fusible 
this material. 
from the end of the electr 
the granular material to the work. D 
ing the entire welding operation, the 
is maintained, above the welding pud 
and surrounding the electrode, a | 
zontally stationary column of weldi: 
material of sufficier ¢ 
tially counteract rise of molten maté 
along the electrode and overheating 
successive portions of electrode bef 
they reach the welding regio1 


welding electrod 
Electric current 


Ss 


Multiple Spot Welder 


2,293,169. Henry Thomas Platz, Det: 
assigned to Briggs Mfg. Co., Det: 
Filed March 31, 1941. Issued Aug. 18 
1942. This patent pertains to a track a1 
a plurality of groups of electrod 
which are supported above the tra 
in spaced relation to each othe: 
the direction of length of the tracl 


A plurality of work supporting carrias 


are movable along the track by a st 
by step movemen it which successive 
positions the work in registration wit 
the groups of electrode \ means 
provided for lifting the carriages 


the track (during the intervals of 
of the carriages) in 
the work in operative 
electrodes, Means for 
riages in registration 
means and for retarding their m 
prior to stopping are also pr 


order ti positi 
relation to tl 
stoppins the ca 
with the liftin 
vemel! 


\ ide d 
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FAST PRODUCTION or LEAK-TIGHT JOINTS 


w"'"" EASY-FLO 


Here's another case where strong, sound joints* brazed with EASY-FLO 
plus a procedure designed to facilitate handling and heating have speeded 
up production. 


THE JOB—Making leak-tight joints between steel adapters and steel 
bodies of 75, 81, 105 and 155 mm. shells. ; 


PROCEDURE—After fluxing, a ring of EASY-FLO is preplaced in a groove 
in the adapters which are then assembled in the bodies. Next the assem- 
blies are placed as shown in the work coils of an induction heating unit. A 
switch is thrown and in a matter of seconds the joints are made. The result 
is a steady stream of brazed shells. 


WE'RE READY TO HELP YOU SPEED UP YOUR BRAZING 
lf you can use increased production, or better joints, on any ferrous, non- 
ferrous or dissimilar metal joining job, we're ready to send a Field Engineer 














*REASONS WHY EASY-FLO 
MAKES LEAK-TIGHT JOINTS 
IN QUICK TIME 


Exceptionally free-flowing, EASY-FLO 
penetrates instantly to all parts of 
a joint and into the joined metal 
surfaces, actually alloying with 
them. Add to this fast penetration, 
the low flow point of EASY-FLO— 
1175° F.—and you have the answer 
to EASY-FLO brazing SPEED plus 
RELIABILITY. Complete details in 
Bulletin No. 12. 











to show what EASY-FLO can do and to help you work out the most effective 
procedure for the job. 


FOR FULL DETAILS ABOUT EASY-FLO 
WRITE FOR BULLETIN No. 12 


STEEL SALES: 


x: ORPORAT oO n AL 

















(Trade Mark MKegistered) 


STitans Cluality Control 


ASSURES ABSOLUTE UNIFORMITY 
OF TITAN WELDING ALLOYS 


Quality Control in manufacture of TITAN Welding Alloys begins with 
the selection of the finest available raw materials. 





Doubly- 
Deoxidized Only the purest raw materials are used: Electrolytic copper 99.96 plus 
Welding Alloys: in purity, and electrolytic zinc 99.99 plus. This assures the elimination 
of elements which if introduced would prove detrimental to quality 
PENN and uniformity. 
BRONZE 
Maintenance of unvarying uniformity of mixtures and of casting tem- 
TITAN peratures, under strict laboratory control, further assures absolute 
BRONZE uniformity of TITAN Alloys. 
TITAN Descriptive literature sent upon request 
MANGANESE 
BRONZE TITAN METAL MANUFACTURING CO., BELLEFONTE, PA. 


TITAN 
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WELDING RODS 

















fe-<ps °6,000 ANNUAL SAVING! 


. » That’stheRecord 
of ONE MACHINE 
IN ONE TOOL 
ROOM 
The NEW 


SCHOITZ 


: | Glome 
CUTTING MACHINE 


Reduce machine finishing operations — sawing, 
drilling and milling—to a minimum. With a ¥ Saves Time 









SCHOITZ you save on both material and labor ¥ Avoids Delays 

—both time and money. ‘Red c 

Save critical tool steel and avoid delays in ¥ educes Costs 

getting proper material. Cut down your shaving «x 

piles and resulting high labor costs. A few sizes 

of steel plate replaces large inventory of bar Typical Time Savings With 

steel-flats and rounds. With a Schoitz Cutting the Scholtz Flame Cutter 

Machine you always have the right size for the job. fig Plate—4 hes. a Ape 

Pays for itself—even in small shops—in less than cane Trate—aip bre. 0 a0 pla. 

@ yeor. Vee Biock—2 hrs. to 7 min. 

re IMMEDIATE DELIVERY—GET DETAILS Bolster Plate4i ra, to 11 min 
tite today for new folder giving all data and useful ee! Ciam rs. to S min. 

Information regarding chart and Indicator givi Bene Bene Oe See, SO 7 ane. 
roper culties speed” in dase ‘end worling guemune cee ane, > EUG. 

or any thickness material. 











SCHOITZ ENGINEERING WORKS 


221 W. SIXTH STREET WATERLOO, IOWA 


— 
SEVEN MEN 


| INSTEAD OF TEN 


The Ransome Welding 
Positioner illustrated ef- 
fectively positions heavy 
awkward pieces such as 
that shown. The time 
saved in this particular 
installation permits seven 
men to do the same 
amount of work ordinarily 
requiring ten men with- 
out the use of the Posi- 
tioner. "Impossible" posi- 
tions are conveniently and 
securely established for 
efficient speedy welding 
operations. Write for lit- 
erature. 








INDUSTRIAL ; ; : 
The unit shown is one of many installed at the 
DIVISION plant of the York Safe and Lock Company, York, Pa. 


RANSOME MACHINERY COMPANY 


Dunellen, New Jersey 








EEE 





Projection Welding 


2,293,247. David Wendell Fentress, 
bard Woods, IIl., assigned to Chicage 


Metal Hose Corp., Maywood, Ill. | 

Aug. 21, 1939. Issued Au 18, 

An apparatus for welding a fittir 

convoluted metal tubing. A wall 

tubing is held in engagement w S 

fitting having a projection by meat : 

a flange adapted to project betwe« z 

pair of adjacent convolutions. The 

ting projection is pressed firmly aga 

the wall of the tubing while weld 

current is passed between fitting 

tubing, effecting a projection weld 
Flame-Hardening Control , 


2,293,281. John J. Crowe, Westfi 














N. J., assigned to Air Reduction Co.. 3 
Inc. Filed Dec. 10, 1940, Issued Au 

Fe 

- 
18, 1942. This patent pertains t : 
method of producing a uniformly hard 7 
ened face on a work-piece of varial Fi 
thickness which is made of mater 4 
that can be hardened by quick 
from above a critical temperature. | 
step in the method is the heating 3 = 
the face to be hardened above th , 
ical temperature by means of heatins Ss e 
flames which are applied progr E 
so as to supply substantially equal h 
input to the regions of different 


ness. Then jets of quenching fluid 
directed against the heated fa: 
behind the progressively-applied heat 
ing flames. The proximity 
quenching jets and heating flames 1 
be changed so that the jets wil 





the face of the work-piece furth 
the flames at regions wher 
thickness of metal causes larger heat 


loss by conduction 


Hard-Facing Electrode 


2,292,694. Paul E. Jerabek, Cleveland, a 
signed to The Lincoln Electric Co., 
Cleveland. Filed Aug. 7, 1939. | 
Aug. 11, 1942. This patent pertains 

a composition for hard-facing metal 
articles by means of the electric at 
mixture contains substantial amount 
of iron, carbon, chromium and 
and also contains a supstantial a1 
of a boride. It does not, however 
tain any substantial amount of tur 





> « 


Hard-Facing Rod 


2,292,740. Arthur T. Cape, Santa Cru 

Calif.,. and Mathias L. Eder, Canton, 
QO., assigned to Coast Metals, Inc., Can 
ton. Filed Feb. 11, 1942. Issued Aus 
11, 1942. A weld rod for hard-facins 
purposes, comprising a ferrous allo) 
consisting of from 1% to 2% carbor 
from 23% to 27% chromium, from 10 
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ITE FOR FREE 


wR 


INFORMATION 


i ome 
: ent on which § 
rv equipment 


If you operate al 


Ss « « S 
urtac s are subject oO ra W you can sav 
{ c } t extrs wear, 


i areas. 
surfacing such a 


. hard 
sid noney by ; 
e and! neni reported 


isfied users seed 
om Hard Surfacing 


great 
Elec- 
esistance. Easily 
with free- 


tim 
Scores of sat 
success with Bergsu = 
ive maximum weal 

AC or DC, 
h designed to 


trodes. G 
n any position. 
ty. Six types eac ae 
e for full information. 


applied i 

dom from porost . 
i it 

do a specific job. Wt 


BERGSTROM 2+ 


HARD SURFACING ELECTRODES 


SCULLY STEEL PRODUCTS CO. 
P. O. Box MM, Chicago, Illinois 






Wy 


EASY TO 
OPERATE 


Easy for factory 
men and women to 
strike an arc and 
run a welding 
bead with our 
simplified instruc- 
tions. Just plug it 
into any 110 or 220 
volt circuit. 


LOWEST COST PRODUCTION EQUIPMENT 


The heavy duty arc welder war industries are 
looking for. Increase your production with 
this TRINDL welder . . . even a few repair 
jobs will make it pay for itself. Handles 
5/32" rod—110 or 220 volt 60 cycle AC—10 to 125 amp. output—I6 heat 
ranges—so portable you can work anywhere with it INLY $58.00 
COMPLETE. Other TRINDL Welders up to 300 amp. output ready for 
immediate delivery. 


TRINDL PRODUCTS, LTD. 


Manufacturers Equipment and Supplies 


2227-G Calumet Avenue Chicago, Illinois 
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ALUMINUM BRONZE 
Aa Sell, fem tele) 





Ampco-Trode 10 coated bronze electrode is un- 
equaled for arc welding the copper-zinc alloys, par- 
ticularly manganese bronze, and possesses special 
merit when the sections to be welded are very heavy 
and preheating for gas welding is difficult. 


This welding rod has high strength, and its “hot- 
ductility", or lack of hot-shortness, is of great impor- 
tance. It is particularly suitable for joining dissimilar 
metals by arc welding and it “arc-brazes" mild 
steel readily. 


Made in seven grades, !/g" to W/o". —_ be used for 
metallic arc, carbon arc, or oxy-acetylene welding. 


The Ampco line of coated bronze welding rods in- 
cludes six other grades of Ampco-Trode; a high 
strength series with controlled hardness, well suited 
for overlaying steel and cast iron to form bearing 
surfaces. 


Detailed information regard- 
ing Ampco-Trode welding 
rods sent on request. 


AMPCO METAL, INC. 
Department WR-9 
Milwaukee, Wisconsin 





AMPCO-TRODE 
A product of 





67 

















**Years to Build One Machine .. . 
Months to Build the next 1000!” 


TO KEEP PACE WITH TOMORROW— 


. * 
jou 
It’s been repeated in industry after industry ... Years of research and 


development go into producing one airplane, or tank, or ship, or machine 
tool, or welding machine ...and then mass production follows rela- 
tively soon. 


If you want to meet and keep in close contact with most of the fellows 
responsible for developments in the many enterprises, large and small, 
using welding ... there’s no better way than to join The American 
Welding Society. 

The Society’s membership includes engineers, executives, foremen, 
welders, inspectors, draftsmen, designers, professors, students, research 
workers and many others. 


Here’s what the Society and its 5400 members offer you in 1942: 


1. An opportunity to meet and talk with leaders of the welding industry 
at monthly Section meetings, and at regional and national meetings. 


2. A key to new ideas and the latest progress in the art. Code service for 
Sustaining Members, with up-to-date bulletins. 


3. A chance to take an active part in developing better welding techniques 
and new applications. Research conducted under the auspices of the 
Welding Research Committee. 


4. Membership Certificate; Membership Emblem (available at nominal 
cost). 


5. YEAR BOOK telling “who’s who” in welding. 


COST: Sustaining Membership, $100; Membership, $15; Associate Mem- 
bership, $10; Operating Membership, $5; Student Memberships, 
$2.50 a year. 


The American Welding Society provides you who are interested in welding 
with a growing fund of data and ideas ... any one of which may be 
worth many times the cost of many years’ membership to you. Please write 
me for a free copy of our informative booklet on the Society. 


J. D. TEBBEN, Chairman Membership Committee 
THE AMERICAN WELDING SOCIETY 
33 West Thirty-Ninth Street, 
New York, N. Y. 














to 14% nickel and from 6% to 

molybdenum, the balance of the ; 
being substantially all iron. Alk 
is stated, has a high resistanc« 
and abrasion as well as to heavy 
repeated impacts; it is likewise resis 

to chemical corrosion and to oxidat 
at high temperatures, and poss: 

strength at high temperatures. This 
loy is capable of forming a sound b 
with base metal, and in the mo 
condition has a viscosity such as 
permit easy application to a base met 
The alloy is further characterized 
the fact that it is austenitic in 

“as-cast” state. 


>» < 


Hard-Facing Rod 


2,292,741. Arthur T. Cape, Santa Cr 
Calif. and Mathias L. Eder, Canton, ‘ 
assigned to Coast Metals, Inc., Cant 

Filed Feb. 11, 1942. Issued Aug. 11 
1942, A weld rod for hard-facing pu 
poses, comprising a ferrous alloy cor 
sisting of from 1% to 2% carbon, fr 

16% to 20% chromium, from 5% 1 
7% nickel, from 6% to 10% molly! 
denum, and from 4% to 5% sili 


the balance of the alloy being substa: 
tially all iron. Alloy has high resistan 
to wear and abrasion, resistance to hea 


and repeated impacts, and to chemi 
corrosion and oxidation at high te 
peratures, also possessing strength 
high temperatures. It is capable of fort 
ing a sound bond with a base met 
and in the molten condition has 
viscosity such as to permit easy appli 
cation ‘to a base metal. The alloy 
further characterized by the fact that 
it is non-austenitic in the “as-cast” stat: 
and has a hardness ranging from 43 t 
53 Rockwell C. 


» « 
Automatic Arc Welding 
2,293,079. Hans Ranke, Pullach, near 


Munich, Germany. Filed Oct. 31, 1940 
Issued Aug. 18, 1942. An automati 
arc welding system'in which a fusible 
electrode is arranged in operative rela 
tion to the work to be welded and i 
advanced toward the work by an ele: 
tric motor having a rotatable armatu: 








This new low temperature method has revo- 
ok the base metal. This means high strength ... 


warping .. . less preheating. 


Try this modern welding method in your shop. 
lutionized welding. It binds without melting The results will amaze you. 


matching color. It means less stresses...less Welds: Cast Iron, Iron, Nickel, Steel, Alumi- 
num, Bronze, Copper, Brass, Magnesium, et 


EUTECTIC WELDING ALLOYS Inc. 
















10 WORTH STREET 


NEW YORK, N. Y. 








NEMCO 


Makes Cast Iron Electric Welds Water Tight 
SAMPLE ON REQUEST 


WELD FILLER 





TESTED TO 70 LBS. PER SQUARE INCH 
Attractive Proposition to Distributors 
NORTHEAST METALS CO. 


4124 TORRESDALE AVENUE 
PHILADELPHIA PENNA. 
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‘DO If 
FASTER” 


Hundreds of plants are 








meeting ‘‘impossible’’ 


schedules with G-R a.c. 
























G-R HEAVY DUTY MANUAL SETS 


POWER FACTOR CORRECTED 
4 Models: 300-625 amps. maximum output 





High efficiency, precise heat con- 
trol, absence of magnetic blow, 


ability to use higher amperages 


enables G-R's to squeeze more 





arc welding. Increased 





production and econo- 





mies often pay for the 


investment quickly. 














See your Distributor, or 
WIRE, WRITE OR PHONE 











1009 FRUITVALE AVENUE, 
CHICAGO: 5651 W. Ohio Street 


welding footage out of every 
kilowatt and every hour. 





OTHER G-R MODELS for automatic 
or hand welding from 125 to 
2,000 amps. 


GLENN-ROBERTS CO. 


OAKLAND, CALIFORNIA 
* WASHINGTON, D.C.: P.O. Box 1814 

















REPAIRING BROKEN PARTS {S 
THESE DAYS... USE 


CAST IRON BRAZING FLUX 


New Parts are hard to ob- 
tain—old parts must be 
saved. “York’s 77” speeds up 
any welding job. 


FOUR EXTRA ADVANTAGES 


1 Fear of overheating cast iron can be forgot- 
* ten with “York’s 77”. Bronze can be applied 
from a dull red heat up to the molten point 
of the cast iron. 
2 Cleaning and grinding is unnecessary with 
Fark s 77". 
3 Chipping is unnecessary with “York’s 77”. A 
* satistactory bond is always guaranteed. 
4 Deteriorated cast iron can be welded with 
* “York’s 77. 


Send for Free Sample — Jobber Inquiries Invited 





ra 
YORK ENGINEERING COMPANY 


3611 OGDEN AVENUE ° CHICAGO, ILLINOIS 
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YORK’S 77° 














LIFTS 14"°—TURNS 360° 


This Handier 
WELDING 


TABLE 
is Hydraulically 


Operated 


Convenient, safe positioning— 
done hydraulically—without 
gears or ratchets! This Lyon 
elevating Welding Table 
gives you the range and flex- 
ibility you need for fast, 
easy, effective welding. Ele- 
vates by foot pedal a full 
14” above lowered position. 
Pivots through full circle. 
Also useful for leveling long 
work on shears, drill press, 
or bench. Capacity 2,000 Ibs. 
Table 30” square. Write for 
circular 129. 


LYON 


Caster-base Elevating Table 


Full hydraulic operation, foot pedal lift and release. 
Stable; easy te wheel about. Handy for moving dies, 
for transferring heavy parts from machine or workbench, 
or for supporting and positioning parts in assembly. 

Write for circular No. 124. 


LYON-Raymond Corporation 


Formerly LYON IRON WORKS... Established 1840 
179 Madison Street Greene, N. Y. 















































































SEWING MACHINES For STEEL 
(Reading Time—35 seconds) 


A few years ago, all arc welding was 
a time-consuming, “hand-sewn” job. 
Long continuous welds involved hours 
of hard work. Heavy metals could 
only be welded by piling one bead on 
top of another until the seam was full. 





Today, urgent demands for speed 
are met by Unionmelt*, an automatic 
welding process which stitches steel 
together 20 times faster than any other 
method ...half-inch steel plates are 
welded at the rate of 18 inches a minute. 


Like thread from a spool, 
bare electrode is fed to the 
seam automatically. Welds 
are flat, dense, and uniformly 
sound 





Unionmelt is one . 
of the reasons ships oon 
are sliding downthe — <= 
ways months ahead of schedule .. . one 
of the reasons railroad car manufacturers 

and boiler compa- 
nies are beating de- 
——_ livery promises. 

To supply the steady flow of heavy 
current needed, most 
Unionmelt users choose 
Westinghouse A.C. Trans- 
former Welders... because 
the two are made for each 
other. Together, they 
form an unbeatable team 
for single-pass welding 
of 44"' to 24" steel plates. 
*Registered Trade- mark of 
The Linde Air Products Co. 








Find out how you 
can use this ideal 
combination in your 
plant. Write for book- 
let B-3090. 


Westinghouse Electric & Mfg. Co. 


Dept. 7-N, East Pittsburgh, Pa. 
j-70393 














operatively associated with the elec- 
trode. The feeding rate of electrode is 
controlled in accordance with changes 
in an electrical characteristic of the 
welding zone. 


» * 


Multiple Spot Welder Control 


2,290,925. Bruno Weicht and Max A. 
Sievers, Detroit. Filed March 28, 1941. 
Issued July 28, 1942. This patent per- 
tains to a heat control for a multiple 
spot welder. Elements are a series of 
mutually insulated segments, an elec- 
trical conductor opposite these seg- 
ments, a contact device traveling over 
segments and conductor, a current con- 
trol device connected to conductor, a 
tapped resistor between current control 
and segments, a means for connecting 
the resistor taps individually and selec- 
tively to the segments, a variable cycle 
metering switch governing the current 
flow and an individual adjusting mem- 
ber at each segment engageable by the 
metering switch to determine the num- 
ber of cycles flowing through each seg- 
ment. 


» « 
Flux Cutting Device 


2,291,065. George L. Walker, Jersey 
City, N. J., assigned to Air Reduction 
Co., Inc. New York City. Filed 
May 4, 1939. Issued July 28, 1942. A 














device for advancing a feeder rod to 
augment the action of a cutting torch. 
Elements are a reciprocating member 
that advances the rod during the for- 
ward strokes, a handle, a motion-trans- 
mitting linkage between the handle and 
the reciprocating member, a cross-piece 
outside of the linkage through which 
one link of the linkage extends, an 
enlarged end on that link, and a spring 
surrounding the link and compressed 
between the cross-piece and the en- 
larged end to urge the linkage in a 
direction to move the handle and re- 
ciprocating member back to starting 
position after each feeding stroke. 
» « 


Electric Are Torch 


2,291,199. Alf E. Anderson, Milton, 
Mass. Filed April 10, 1941. Issued July 
28, 1942. An electric torch for are weld- 





ing having, in combination, a pair of 
electrode supporting members and a 
handle in which they are mounted in 
spaced and substantially parallel rela- 
tion. One of these supporting members 
is mounted to rotate in the handle, 
moving its electrode into and out of 










TRACE MARK 


" - " 
Jor ensen 


Extra quality—A large 
variety to choose from 
STEEL BAR CLAMPS 
CARRIAGE CLAMPS 
SPECIAL WELDERS 
C CLAMPS 
HANDSCREWS 


Send for Catalog No. 16 


ADJUSTABLE CLAMP CO. 


“The Clamp Folks" 
\ @ N. Ashland Ave., Chicago, U.S.A 








-” 








ADJUSTABLE 


FROM THE 
SIDE AT 


THIS POINT 
WHILE ON 
THE HEAD! 








THE NEW CESCO 
No. 406 


HELMET 


The Only Helmet Adjustable from the Side While 

On the Head! Has a soft, sponge rubber cushioned 

headband with adjustable chin rest. 3 models. 

No. 406 Helmet has standard glass holder without 
lift-front features. 

No. 407 Handshield with standard glass holder. 

"No. 409 Helmet with lift-front glass holder. 


CHICAGO EYE SHIELD CO., Zff.xeo"" :EtiNois 


CHICAGO, ILLINOIS 














WELD PIPE 


Faster... Easier... Truer 
WITH 


JEWEL PIPE 
CLAMP 


Weld more pipe in a day with 
Jewel Pipe Clamps. “hey keep the 
welder welding instead of waiting, 
for it only takes a minute to put 
them on and set the pipe in per- 
fect alignment. 

There is a Jewel Clamp to meet 
every layout condition — Jewel 
Pipe Clamp for straight-away 
work. Jewel Tube Turn Clamp 
Jewel Welding Flange Clamp. 
Jewel Angle Clamp All are 
rigidly constructed to resist strain, 
heat and abuse. All help cut erec- 
tion costs. 


Write Today for Circular Giving 
Complete Details 


JEWEL Manufacturing Company 


1841 University Ave. 
ST. PAUL, MINNESOTA 
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COLMONOY faced centers last from 3 to 5 times as 
long as centers of high speed steel. The unground 
centers pictured here—unretouched—have been 
coated with COLMONOY No. 6. Note the uniform- 
ity of these oxy-acetylene welding applications. 


The extremely high wear resistance of the hard 
surface of COLMONOY overlays will protect all 


CENTERS LAST 
when HARD FACED with 


CoLMONOY 


Hard Surfacing Alloys and Overlay Metals 








vital wearing parts in the machine tool industry. 
Mild steel parts coated with COLMONOY alloys 
wear from 3 to 10 times as long as new parts 
made of high alloy steel. 

WRITE TODAY 


Learn about COLMONOY and what it is doing to 
conserve vital metals. 


WALL-COLMONOY CORP. 


720 Fisher Building, Detroit, Mich. 
Branch Offices at New York City, Blasdell, N. Y., Chicago, Tulsa, Whittier, Calif. Other Branches in Canada 














CONSERVE 
SCARCE 


STRATEGIC 
METALS 


FOR CAST IRON 
WELDING 
USE 
FUSE-WELL 
CAST IRON RODS 


Plain or Alloyed — Oxy-Acetylene or Electric 




















_ PNP RR ih ined 








HICAGO HARDWARE FOUNDRY CO. 


Dependable Since 1897 
942 Engineering Building 








NORTH CHICAGO, ILLINOIS 
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Having Difficulty 
On Welder Delivery? 


Telegraph SIGHT FEED! 


Right now we are in a 
position to give you ten 
day to two week delivery 
on orders with proper 
priority. Our increased 
production capacity will 
permit us to make this 
unusual delivery, for the 
time being,on heavy duty 
industrial welders, rang- 
ing in size from 165 am- 
peres to 1000 amperes. 
In addition to immediate 
delivery, you will get 
welders with the latest 
power factor correction 
feature. 

Wire us your order today! As this publication goes 
to press, we can give you immediate delivery. With 
the sizable orders placed daily in these war produc- 
tion times, the picture may change tomorrow. 

So we emphasize the importance of telephoning or 
telegraphing your requirements now—this minute! 








Tenth Street—Richmond, Indiana 





The Sight Feed Generator Co. 








71 











FASTER, SAFER 
ol WELDING 


WITH STEEL-GRIP 
ONE-PIECE-BACK 
WELDERS’ GLOVES 


Special design Welders’ Gigves 
ve extra pr 
eat and wear, keep i. 
“rolling.”’ One piece back cut 
from special tanned heat-resist- 
—— Noseams in back to 


rom jobber or direct. 10% dis- 
count on 12 pair lots. Write for 
welders’ clothing ca . 


INDUSTRIAL GLOVES Co. 
201 


Garfield Bivd., Danville, i. 
Canada: Safety Supply Co., Toronto 





DEPENDON 
SAFETY 
SHIELDS 


Provide fullest pro- 
tection from grind- 
ing, chipping, heat, 
sporks, hot liquids, 
acids and other 
hazards. Made of 
non-shatterable plas- 
tacele. Attached to a 
non-absorbent head- 
band by a friction 
swivel joint to per- 
mit easy raising and 
lowering of shield. 


Manufacturing Co. 


626-9 N. Aberdeen St. Chicago, Ill. 





CRACK DOWN ON 


Spatter cosTs! 


SPATTER-NOX — Reduces weld spatter 





50-75%; cuts cleaning time 50%; in- 
creases welding epeed 30-50%. Inhibits 
rust and is a good foundation for paint. 
Simply brush or spray on. Covers 650- 
700 sq. ft. per gallon. Low priced— 
$1.75 per gallon. 

SPATTER-OFF— A companion water 
soluble promuct, Used where welds are 
to be pickled for galvanizing, sherar- 
dizing or plating. Spatter-Off is non- 
fuming. Covers 500 sq. ft. per gallon. 
Low priced—$1.00 per gallon. 

Write for latest descriptive bulletin 
or trial sample 


UNIVERSAL POWER CORPORATION 


4299 Euclid Avenue Cleveland, Ohio 




















arcing position; the means for accom- 
plishing this rotation include a flanged 
collar fixed to one supporting member, 
a stop member fixed in the handle and 
arranged to be engaged by the collar 
to limit the rotation in one direction, 
and means for positively locking one 
supporting member in the position into 
which it may be moved. The latter 
means includes a hooked lever pivotally 
mounted on the collar; this lever is 
arranged to engage stop member to 
prevent rotation in the other direction. 


» « 


Self-Hardening Rod 


2,291,482. William C. McLott, Grand 
Rapids, Mich. Filed Aug. 6, 1941. Issued 
July 28, 1942. A steel welding rod 
having a coating of ferro-chrome, ferro- 
manganese and graphite powder ce- 
mented together and around the rod. 
Weight of steel is approximately 80% 
of the completed rod and weight of 
coating approximately 20%. 


» « 


Thermit Rail Welding 


2,292,601. Edward F. Begtrup, Jersey 
City, N. J., assigned to Metal & Thermit 
Corp., New York City. Filed March 17, 
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1939. Issued Aug. 11, 1942. This patent 
pertains to the pressure-fusion welding 
of rails by the alumino-thermic method. 
The process comprises abutting the 
ends of two rails to be welded in such 
fashion that a gap is left between the 
bases and webs of rails to receive 
molten alumino-thermic metal, con- 
structing around the resulting joint a 
mold provided with a fusion collar-de- 
fining space surrounding the webs and 
bases of rails and including passage- 












ways extending substantially hori on. 
tally along the under part of the ra 
heads on either side of the joint ind 
on either side of the rail heads. (he 
passageways terminate in constricted 
channels spaced slightly from the 

and extending upwardly following ¢} 
contour of the rail heads. Joint is 

heated by 














































passing heated gases up 
wardly through the « 
space, horizontally through 
ways, upwardly through the 
channels and then h 


ollar de fi 
the pass 


ynstricted 
yrizontally over 


he 
tops of the rail heads. After preheating, 
an alumino-thermic charge is poured 
into the mold in such manner that the 
collar-defining space and _ horizontal 
passageways are filled with molten 
alumino-thermic metal. The metal is 


passed upwardly through the constricted 
channels, substantially filling them and 
flowing alumino-thermic slag over 
tops of the rail heads. Rail head 
then forced together to pressur 
them. 





Cc W 


» < 
Spot Welding Gun 
2,293,337. Marcus R. Harris, Indiana; 
olis, assigned to General Motors Corp 


Detroit. Filed Oct. 6, 1939. I 
1942. This 


” 
ssued Aug. 


pertains to an 


patent 





electric spot welding 


gun of the typ: 
in which the welding gun serves as 
a means for applying pressure to the 
parts to be welded and also a means 
of “shorting out” the welding current 
between a bucking bar and electrod 
on which the work to be welded 
































Prove the merits of Fluxine fluxes for 
YOUR OWN welding, soldering or brazing. 
Get a free sample and make a test. There 
are 89 different Fluxine fluxes—each for a 
specific metal ape ge Lean gen pp the re- 
sult of 67 years of chemical and metallur- 
gical experience. 

To obtain the proper flux to make a fair 
test, explain your work fully. Send for the 
Krembs chart telling the sooner fluxes to 
use on more than metal joining jobs. 
















KREMBS AND COMPANY 
671 West Ohio Street, * Chicago 
Chemists and Metallurgists 
Since 1875 





Spe-Weld 


Welding and Brazing Rods and Fluxes 
for All Metals at Low Temperatures 


Stainless Steel Electrodes 


Machineable Cast Iron Electrodes 


SPECIAL WELDING ALLOY CO., Inc. 





27-26 Jackson Ave., Long Island City, N. Y. 
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Wrerpine rod producers appreciate 
the uniform bonding obtained with PQ Silicates 
of Soda. And the user of rods is pleased too, 
because he can get good fluxing action which 
speeds up welding. 


Many a manufacturer stopped his search for 
the right silicate bond for his private formulae 
when he consulted the PQ Catalog. It includes 

over 30 different grades in liquid, solid and 
n powder forms to aid the welding industry. 


General Offices and Laboratory : 125 South 3rd Street, Philadelphia. 


Chicago Sales Office: 205 West Wacker Drive. Stocks in over 60 cities. 


SILICATE OF SODA SPECIALISTS & FCONOMY 


eo ~ DEPENDABILITY 
arbide ~ MANIFOLDS 

= REGULATORS 
—TZ%—e) VALVES and 
FITTINGS 





EFFICIENT 
ECONOMICAL 



















DEPENDABLE 





e | to control high 
| pressure gases 
For | 
Welding and Cutting | 
Specify | BASTIAN- BLESSING” 


NATIONAL CARBIDE IN THE RED DRUM | 4239 PETERSON AVE CHICAGO 


‘drelil-t-le me lilc Mi alellthiclalisclewelaeacclattiols 


* 
NATIONAL CARBIDE CORPORATION || Equipment for Using and 


60 E. 42nd St., New York, N. Y. | Controlling High Pressure Gases 
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OMFORT 
LEVELAND 


Des 


YOU CAN PROFITABLY 


REMEMBER! 


It's an easy rule to remem- 
ber when you come to 
Cleveland. Head right for 
friendly Hotel Carter and 
you're sure to enjoy your 
stay in this friendly city. 
600 outside rooms. All with 


bath and circulating ice water 
3 air-conditioned restaurants. 


Single from $3." 
Double from $4.50 


HOTEL 
CARTER 


Prospect near Ninth. 
Cleveland 


ALLEN JAMES LOWE, Man. Dir 


Affiliated with 
American Hotels Corp. of N. Y. 
J. LESLIE KINCAID, President 





placed. The combination includes a 
cylinder formed of current conducting 
material, a piston having an expansible 
split skirt, a welding point fixed to one 
of the latter, a spring for normally 
maintaining the cylinder and piston in 
a non-welding position, means to admit 
fluid to the cylinder to build up pres- 
sure therein, and means to expand the 
split skirt of the piston into current 
conducting relation with the cylinder 
after the cylinder and welding point are 
in pressure engagement with the buck- 
ing bar and work, respectively. The last 
mentioned means includes a flexible- 
walled member within the split skirt, 
actuated by fluid pressure built up 
within the cylinder after cylinder and 
welding point have engaged the buck- 
ing bar and work. 


» « 


Spot Welding Gun 


2,293,338. Marcus R. Harris, Indian- 
apolis, assigned to General Motors 
Corp., Detroit. Filed April 3, 1940. Is- 
sued Aug. 18, 1942. This patent pertains 
to a spot welding gun. Combination 
comprises a yoke support formed of 
current conducting material and hav- 
ing a portion forming a contact sur- 
face; a yoke likewise formed of current 
conducting material and having a por- 
tion forming a contact surface; a first 
electrode carried by the yoke; a second 
electrode and means for moving it to 
apply pressure to the work to be 
welded. Yoke is movably carried by 
the yoke support when the apparatus is 
in non-welding position and adapted 
to be in fixed relation with respect to 
the yoke support during a welding op- 
eration. Contact surfaces of the yoke 
support and yoke are moved relatively 
to each other after the pressure on the 
work has reached a certain value, pro- 
viding a pressure contact between the 
surfaces so that the yoke and yoke 
support are in fixed and current con- 
ducting relation during a welding oper- 
ation. 
>» « 


Spot Welder 


2,293,330. Howard C. Cogan and Clyde 
F. Kaunitz, Bay City, Mich., assigned 





to National Electric Welding Machi .¢s 
Co., Bay City, Mich. Filed July 12, 104) 
Issued Aug. 18, 1942. This resist 
welding machine comprises a fran 
carriage reciprocatingly mounted tl 
on, a work supporting fixture mounied 
on the carriage, a means for ciam; 
the work on the fixture, a reciproca 
ram carrying a plurality of electr 
and a means synchronized with 
ram reciprocation for rotating the w 
between welding periods. 


» « 
Spot Welding Mechanism 


2,293,393. Stanley M. Humphrey, \\ 

ren, O., assigned to Taylor-Winfield 
Corp., Warren. Filed Nov. 25, 1939, 
Issued Aug. 18, 1942. A spot welding 
machine comprising a normally fixed 
electrode, a movable electrode, means 
to supply welding current to thes¢ 
electrodes, a fluid pressure collapsibk 
member mechanically interconnecting 
movable electrode and a means for moy 


ing the primary electrode. The primary 
electrode moving means is adapted to 
reciprocate the collapsible member and 


the movable electrode. Collapsible mem 
ber operates to exert a constant ex 
pansive force between the movabk 
electrade and primary electrode mov 
ing means. During the movement 

the primary means towards the elec 


trode and the collapsing of the col 
lapsible member, a means is operative 
to control the flow of current to the 


electrodes. 


» « 


Butt Welding Apparatus 


2,293,481. Leighton A. Wilkie, Liberty 
ville, Ill. Filed Oct. 28, 1939. Issued 
Aug. 18, 1942. This patent pertains to 


a device for welding two ends of a 
saw band. Device includes a means for 
holding the ends in alignment, means 


for simultaneously bringing the ends 
into abutting engagement and for clos 
ing an electric circuit, means for aut 
matically opening the circuit after th 
welding operation, means for applying 
continuous pressure for forcing th 
abutting ends together, means for vary 
ing the pressure and means for varying 
the welding current. 











CAPE with Bib Plain APRONS 


CHAPS, etc., etc. SLEEVES 





ESCO Products are made of finest quality Chrome Leather, are 
all Full-Cut, and are made to give satisfactory wear. 


Send for descriptive circular No. 711 
PROMPT DELIVERIES 


23 W. 60th St., New York, N. Y. 


Cast Iron Weld- 
ing Flux No. 4 


B Flux No. 
Ofer all metals 


Special No. 31 
Cast Iron 
ing Flux 


Alum. Welding 
Flux 
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Are Sold on a Money-Back Guarantee 





Send Postcard for our A4 Catalog 


Seal-X-O for sealing pin holes in electric welds. 


EASTERN SAFETY CLOTHING CO. | METAL-BOND MFG, CO, ‘sri: "i 


ESCO Welders bee BOND PRODUCTS [22 viii: 
Protective Clothing | 


ROD HOLDERS — 
PANTS 
Slit APRONS on 


Tinning Com- 
pound 





Soldering Salts 





Hard Solder 





Aluminum Solder 





All Steel Wire 
Brushes 





Welding Rod 
Holders 
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